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(57) ABSTRACT 

Some embodiments provide a map application that receives 
a starting location and a destination location. The application 
then identifies several different transit routes from the start 
ing location to the destination location based on a set of 
transit preferences. Each transit route includes a set of transit 
legs each of which is serviced by a different transit line. In 
Some embodiments, the application ranks the identified 
transit routes based on a set of criteria, and displays a 
representation of a highest ranked transit route over a 
portion of a map presentation along with a set of information 
about the displayed transit route. 
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MAP APPLICATION WITH TRANST 
NAVIGATION MODE 

CLAIM OF BENEFIT TO PRIOR 
APPLICATIONS 

0001. This application claims the benefit of U.S. Provi 
sional Patent Application 62/172,206, filed Jun. 7, 2015: 
U.S. Provisional Patent Application 62/172.209, filed Jun. 7, 
2015; U.S. Provisional Patent Application 62/172,214, filed 
Jun. 7, 2015; and U.S. Provisional Patent Application 
62/172,216, filed Jun. 7, 2015. U.S. Provisional Patent 
Applications 62/172,206, 62/172.209, 62/172,214, and 
62/172.216 are incorporated herein by reference. 

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 applications is mapping and navigation applications 
that allow users to browse maps and receive route directions. 
Despite their popularity, these mapping and navigation 
applications have yet to provide a comprehensive and effi 
cient transit routing and navigation system. 

BRIEF SUMMARY 

0003. Some embodiments of the invention provide a map 
application that provides a comprehensive and efficient 
transit navigation modality for planning a transit trip by 
browsing and selecting a transit route and navigating the 
selected transit route. The map application of some embodi 
ments operates in a map-browsing mode to allow a user to 
browse a map of a locality and to perform searches for map 
locations based on addresses, names (e.g., people, busi 
nesses, etc.) or other search parameters. The map application 
of Some such embodiments also has a navigation mode that 
includes a driving navigation mode to provide driving 
navigation directions, a walking navigation mode to provide 
walking navigation directions, and a transit navigation mode 
to provide transit navigation directions. 
0004. The map application of some embodiments, upon 
receiving a request to display a route in transit mode, 
identifies one or more transit routes between two locations 
and displays the best possible transit route among the 
identified routes to the user. Specifically, to identify the 
transit routes, the application of some embodiments exam 
ines different transit legs that one or more transit vehicles of 
one or more transit Systems travel from locations near a 
specified starting location (e.g., the current location of the 
device) to locations near a specified destination. In some 
embodiments, each transit leg of a transit route includes a 
section of the transit route that is travelled by a transit 
vehicle of a transit line. A transit leg may also include a 
walking distance that is more than a threshold distance. 
0005. In examining the transit legs, the application of 
Some embodiments takes into account a set of transit pref 
erences that are customized (i.e., set or adjusted) by the user. 
For instance, in some embodiments, a user may adjust the 
date and time of the departure (from, e.g., the current 
location of the user) to a particular date and time instead of 
the current time. Conversely, the user may prefer a particular 
type of transit vehicle (i.e., a transit vehicle of a particular 
transit system) over the other types. For example, the user 
might rather ride a Subway train over a bus for a particular 
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transit leg of a transit route, or use only ground transporta 
tion for an entire transit route (e.g., a transit route without 
any ferry trips). 
0006. In some embodiments, when a user customizes the 
set of user preferences (e.g., in a custom display area), the 
customized preferences will not change until the user modi 
fies the preferences again. In some embodiments, some of 
the customized preferences (e.g., transit vehicle settings) do 
not change, while other preferences (e.g., temporal settings) 
change after passage of a certain amount of time. In some 
embodiments, the set of user preferences changes back to a 
default mode when (1) the user chooses to view all of the 
possible available transit routes between two particular 
locations, and (2) no available route can be identified 
between the two locations using the current preferences. 
When no transit route is available to be displayed with the 
current settings of the user preferences, some embodiments 
provide a particular selectable user interface (UI) control to 
the user. Selection of this particular UI control directs the 
map application to (1) examine all possible legs travelled by 
different transit vehicles of different types between the two 
locations, and (2) when one or more transit routes are 
identified between the two locations, display these routes to 
the user. 

0007 Based on the examination of the transit legs, the 
map application identifies one or more transit routes that use 
one or more transit vehicles of one or more transit Systems 
in Some embodiments. The identified transit routes may also 
include one or more pedestrian routes that are between the 
different transit legs, between the starting location and the 
first transit leg, and between the last transit leg and the 
destination location. After identifying the transit routes, the 
map application selects one of the identified transit routes 
based on a set of criteria (e.g., fastest route, shortest route, 
route with least amount of walking, route requiring least 
amount of transit vehicle changes, route requiring least 
amount of transit System changes, etc.). In some embodi 
ments, the set of selection criteria relies on two or more 
selection parameters. Also, in Some embodiments, the set of 
selection criteria is different in different transit markets 
and/or in different time periods in the same transit market. 
0008. The map application of some embodiments dis 
plays the best identified route in its entirety over a portion of 
a map presentation of a geographical area. The application 
of some such embodiments displays the identified route in 
multiple sections (transit legs) each of which is traveled by 
a transit vehicle of a particular transit line. The map appli 
cation uses different graphical representations for different 
portions of a displayed transit route that are travelled by 
different types of transit vehicles or require walking. 
0009. In some embodiments, the different types of transit 
vehicles that are presented by different graphical represen 
tations include buses, Subway trains, rail trains (e.g., light 
rail trains and heavy rail trains), and ferries. Each of these 
four categories may include multiple different Subcategories 
in some embodiments and additional transit categories (e.g., 
tramways, trolleys, etc.) may be present in some embodi 
ments. When the selected transit route includes multiple 
transit vehicles of the same type (same transit System), each 
transit vehicle of the same transit system is distinguished 
from the other transit vehicles by a different line of the 
transit vehicle. 

0010 When the map application of some embodiments is 
unable to identify any transit route between the two loca 
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tions (the specified starting location and the destination 
location), the application provides a feature that enables 
integration with third-party routing applications available on 
or for the device. In some embodiments, the map application 
does not detect any transit service between a starting loca 
tion and a destination location when there is no transit 
system data available for the particular geographical area 
between the two locations. Some embodiments are unable to 
identify a transit route when, although transit data is avail 
able for the geographical area, none of the available transit 
service providers provides transit service in the area at the 
particular date and time of the request. 
0011. As described above, the map application of some 
embodiments, after identifying the transit routes, ranks the 
identified routes based on a set of criteria (e.g., quickness of 
the route, shortness of the route, least number of change of 
transit vehicles, etc.). The map application then rearranges 
the ranked transit routes based on a set of real time incident 
data received from one or more dedicated servers or through 
Social media networks (e.g., Facebook, Twitter, etc.) or other 
types of private and public networks. That is, before dis 
playing the highest ranked transit route to the user, the 
application of some embodiments requests for real time 
traffic data (e.g., any potential incident) that can affect the 
identified routes. 

0012. The map application displays an incident report in 
one or more display areas of the applications user interface. 
The displayed incident report indicates why the currently 
displayed transit route is selected as the best route by the 
map application when the settings in the predefined set of 
criteria and the user preferences dictated otherwise. The 
incident report may also include any incident (e.g., car 
accident, road work, etc.) occurred along the currently 
displayed transit route. Some embodiments display an esti 
mated time of arrival at the destination (e.g., a searched 
location) in the display area of the incident report when (1) 
there is no specific reason for selection of the currently 
displayed route as the best route other than the settings in the 
predefined set of criteria and the user preferences, and (2) 
there is no incident occurred along the currently displayed 
rOute. 

0013. In some embodiments, the incidents are character 
ized as either blocking incidents or non-blocking incidents. 
Some embodiments categorize an incident as a blocking 
incident when the incident causes the route, to which the 
incident is attached, almost unusable. Some such embodi 
ments categorize the incident as a blocking incident, when 
the incident causes the transit leg to which it is attached (i.e., 
along which it has occurred) unusable for more than a 
threshold amount of time. When a blocking incident is 
attached to a transit leg of a particular transit route, that 
particular transit route cannot be selected to replace a 
currently selected and displayed transit route. In other 
words, when a blocking incident has occurred along a 
particular identified transit route between two locations, 
even though the particular route is displayed to the user as 
one of the identified routes (e.g., in form of a route Summary 
presentation), the route cannot be selected by the user to 
replace another selected route. Conversely, when a non 
blocking incident is attached to a transit route (i.e., to a 
transit leg of the transit route) the transit route is still 
selectable and can replace the currently selected and dis 
played transit route. 
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0014. The map application of some embodiments pro 
vides a route summary representation for the different iden 
tified transit routes in different display areas of the applica 
tion UI. For instance the application provides a route 
Summary presentation in the route planning display area 
where the best selected transit route is displayed to the user. 
The application also provides a list of route Summary 
presentations for all the identified transit routes upon a 
request for displaying Such (e.g., upon selection of a UI 
control for requesting additional routes). Each route sum 
mary presentation may include a different representation for 
each transit vehicle for each leg of the transit route, along 
with the line of the transit vehicle and a walking person 
representation for a walking (pedestrian) leg of the transit 
route when the walking distance is more than a threshold 
distance. 

0015. In some embodiments, when a user selects a pre 
sentation of a route Summary (e.g., by placing, pointing, or 
tapping a finger on the presentation on a touch sensitive 
display screen of the device, clicking on the presentation, 
etc.), the map application provides a list view (e.g., a 
navigation list view) of the transit route that provides a list 
of detailed instructions on how to navigate the transit route. 
In some embodiments, each leg of the transit route that is 
travelled by a transit vehicle corresponds to a pair of 
navigation instructions in the list view. 
0016. More specifically, in some embodiments, for each 
leg of the transit route that is associated with a different 
transit vehicle, a first instruction sets forth the name of the 
transit station (e.g., bus stop, Subway station, ferry terminal, 
etc.) to board the transit vehicle and the second instruction 
indicates the name of the transit station to exit the transit 
vehicle. Some other embodiments display all the instruc 
tions related to a transit leg in one navigation instruction. 
Some embodiments also provide a navigation instruction for 
each walking portion (between the stations, from the depar 
ture point to the first station, and from the last station to the 
destination) of the transit route. 
0017. Some embodiments provide a user interface for 
presenting different types of detailed information about a 
point of interest (POI). The POI can be a particular transit 
station or any other place for which a user may seek 
information (e.g., a hotel, a famous place, etc.). These 
information displays are referred to as placecards in some 
embodiments. The POI placecard for many types of non 
transit station POIs provides a scrollable display area that 
includes different sections for displaying images of the POI 
as well as different types of information about the POI. The 
different types of information in some embodiments include 
general information about the selected POI (e.g., address, 
photos, ratings, etc.) as well as different types of transit 
vehicles that are accessible from the POI (e.g., transit 
stations that are in the vicinity of the POI). 
0018. In addition to providing transit information for a 
selected point of interest, the map application of some 
embodiments provides detailed transit information for a 
particular transit station when the particular transit station is 
selected (e.g., by selecting a transit station representation on 
a map view). The transit station placecard of some embodi 
ments includes various information about the selected transit 
station (e.g., name and address of the transit station, etc.) as 
well as different transit lines departure schedules from the 
transit station. The information about the departure schedule 
of the transit lines may include a trip heading which shows 
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in which direction the transit vehicles of the line depart from 
the station, a set of transit lines under each trip heading, and 
one or more departure times for each transit line that is listed 
under the trip heading. The format in which the departure 
times are displayed, in Some embodiments, depends on the 
frequency category of the transit line under which the transit 
vehicle is listed. That is, Some embodiments categorize the 
transit lines of a transit route into two categories of high 
frequency transit lines and low frequency transit lines. 
Depending on the category of the transit line, the map 
application displays the departure time of the transit vehicles 
of that line in a different format. 

0019. The map application of some embodiments uses 
direction labels (e.g., received from a mapping service 
running on one or more dedicated servers) in order to display 
trip headings (departure directions) of different transit lines. 
In some embodiments, a mapping service that provides 
traffic routes and data (including transit data) to the map 
application, labels the directions in which different transit 
vehicles travel with terms other than the customary cardinal 
and/or ordinal directions (e.g., South, northwest, etc.). In 
Some embodiments these local directional terms often rep 
resent names of particular locations (e.g., Uptown, Down 
town, Union Station, Transamerica, etc.) that are used in 
different localities for different directions. As such, the same 
label (local directional term) can be used as a trip heading 
for two transit vehicles that travel in different (e.g., opposite) 
directions but towards a same location and/or place. In 
addition, a single transit line in the same cardinal direction 
may have different labels in different localities. 
0020. In order to label the directions, the mapping service 
of some embodiments divides a scheduled route of a transit 
vehicle that begins from a first transit station (e.g., a bus 
terminus as the starting station, etc.) and ends at the last 
transit station, into different geographical areas. The map 
ping service then identifies a local directional term that is 
used in each geographical area's division (i.e., in each 
separated locality) for the direction in which the transit 
vehicle travels. That is, the mapping service identifies a local 
directional term that is used in each locality for the tradi 
tional cardinal direction in which the transit vehicle travels. 

0021. As described above, in some embodiments, differ 
ent transit lines of a transit route are categorized into two 
categories of high frequency transit lines and low frequency 
transit lines. In some such embodiments a first transit line 
(e.g., a first bus line) can be categorized as a low frequency 
transit line at a particular transit station, while a second 
different transit line (e.g., a second bus line) can be catego 
rized as a high frequency transit line at the particular transit 
station. Conversely, in Some embodiments, a transit line can 
be categorized as a high frequency transit line at a particular 
transit station during a first time period (e.g., on even days 
of the week, in the mornings, between two particular hours, 
etc.), while the same transit line can be categorized as a low 
frequency transit line at the same particular station but 
during a second different time period (e.g., on odd days of 
the week, in the evenings, between two particular hours, 
etc.). 
0022. The map application of some embodiments treats 
the high frequency transit lines differently than the low 
frequency transit lines. For example, the application presents 
the departure times of high frequency transit vehicles in a 
first manner while it presents the departure times of low 
frequency transit vehicles in a second different manner in 
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different display areas of the UI of the application. Addi 
tionally, the application of some embodiments classifies 
high frequency transit lines into different classes and pres 
ents the frequency of departure for each class differently. 
Characterizing the transit lines as high frequency transit 
lines and low frequency transit lines and computing the 
frequency of departures of a particular transit line are done 
by a mapping service that runs on one or more dedicated 
servers in Some embodiments. 

0023. In order to determine the frequency of departures 
of a transit line from a transit station during a particular time 
period, the mapping service of Some embodiments first 
determines whether the transit vehicles of the line depart 
from the transit station on average at least once during a 
certain time period (e.g., every 30 minutes for at least 2 
hours). This certain time period can be different in different 
areas or for different transit lines of the same or different 
transit Systems. When the mapping service of Some Such 
embodiments determines that the vehicles of the transit line 
depart at least once during the certain time period, the 
service categorizes the transit vehicles of the line as high 
frequency transit vehicles. The mapping service then com 
putes the frequency of departures for high frequency transit 
lines. 

0024. In order to compute the frequency, the mapping 
service of some embodiments first identifies the time inter 
vals between each pair of departures of the transit vehicles 
of the line that head the same direction from the same transit 
station during a particular time period. The service then 
applies a series of mathematical functions and formulas to 
the identified numbers (i.e., the sequence of the gaps 
between the departure times) in order to calculate the 
frequency of departures for the line. In some embodiments 
the calculated departure frequency can be a value (number) 
that represents the exact frequency of departures (e.g., every 
5 minutes), a number that represents an approximation of 
frequency of departures (e.g., about every 5 minutes), or a 
range of numbers (e.g., every 5-8 minutes). Some embodi 
ments first determine whether an exact frequency can be 
used, then determine (if no exact frequency is found) 
whether one of a set of frequency ranges can be used, and 
only attempt to find an approximate frequency value if the 
first two options are unsuccessful. 
0025. For a high frequency transit line, the map applica 
tion of some embodiments displays the departure time of the 
line in a frequency format. That is, the application displays 
the frequency of departures of the transit vehicles of the line 
(e.g., every 5 minutes, 5-10 minutes, etc.) from the transit 
station. For a low frequency transit line, however, the map 
application of Some such embodiments displays the depar 
ture time in an absolute time format. That is the map 
application displays the time at which the transit vehicles of 
the line leave the station (e.g., at 2:30 pm, at 3:30 pm). In 
Some embodiments, the application displays only one fre 
quency of departures for a high frequency line (e.g., under 
the trip heading in a placecard), while it displays multiple 
departure times for the next transit vehicles of a low fre 
quency line (e.g. the next three departure times of a train line 
under the trip heading of the line). Some embodiments also 
provide an overall transit frequency for a selected transit 
route. That is, Some Such embodiments not only provide a 
transit frequency for each transit leg of the route that is 
services by a high frequency transit line, but also provide a 
transit frequency for the sum of the transit legs of the route. 
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0026. Additionally, the map application of some embodi 
ments can intelligently guide the user to plan for a transit trip 
based on the user's location. The map application of some 
such embodiments first identifies the location of the device 
on which the application runs. The application then evalu 
ates the distance between the device and the first transit 
station at which the user boards the first transit vehicle. 
When the application realizes that the user is far away from 
the transit station (e.g., farther than a threshold distance), the 
application displays the time by which the user should start 
the transit trip (i.e., the user should leave the current location 
towards the first transit station). On the other hand, when the 
user is at or near the transit station (e.g., closer than the 
threshold distance), the application displays the time at 
which the first transit vehicle of the line leaves the transit 
station. 

0027. In addition to displaying a navigation list view 
upon selection of a route Summary presentation, when a user 
starts navigation in the transit navigation mode (e.g., by 
selecting a start navigation control), the map application of 
Some embodiments provides a transit navigation presenta 
tion that displays navigation instructions for the different 
transit maneuvers of a transit route in a sequence of navi 
gation banners. A transit leg refers to a portion of a transit 
route that starts or ends with a transit maneuver that requires 
a transit vehicle change or a walking portion of the transit 
route (i.e., between two transit vehicle portions, or at the 
start or end of a transit route). 
0028. The different transit maneuvers in some embodi 
ments include boarding a transit vehicle of the transit route, 
exiting a transit vehicle, walking to a transit station, and 
walking to the destination of the transit route. Some embodi 
ments combine the navigation instructions for two or more 
transit maneuvers that relate to the same transit leg. For 
example, some embodiments display a single navigation 
instruction for walking to a transit station and boarding a 
transit vehicle at the station. Some other embodiments, on 
the other hand, provide a separate navigation instruction for 
entering each transit station of a transit route. 
0029. In some embodiments, the map application allows 
a user to select and scroll through a set of navigation banners 
representing the different transit maneuvers of a selected 
transit route when the user starts the navigation presentation 
mode. As the user Scrolls through each navigation banner 
(e.g., by Swiping the navigation banner to the left or right), 
the portion of the route (e.g., a transit leg) associated with 
the currently in-focus navigation banner is presented to the 
user in a second display area. A representation of the 
currently displayed transit maneuver in the second display 
area of some embodiments is highlighted on the transit route 
(e.g., through color highlighting). 
0030. In some embodiments, the representation of the 

transit leg in the second display area (i.e., the representation 
of the transit leg drawn over a portion of the map that 
corresponds to the transit maneuver) is augmented to display 
more details about the transit maneuver on the map. Addi 
tionally, some embodiments prioritize road labels based on 
proximity to transit maneuvers and the current displayed 
maneuver. That is, in Some embodiments, the road labels 
(e.g., Street signs) that correspond to the transit maneuver are 
displayed in the second display area over a portion of the 
map that is related to the displayed navigation banner in the 
first display area. 
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0031. Some embodiments provide navigation instruc 
tions (e.g., in a navigation banner) intelligently based on the 
position of the device. These embodiments detect the current 
position of the user and provide a text (and/or pictorial) 
instruction that is related to the current position of the user. 
For example, when the user is detected to be outside a transit 
station, some embodiments provide a text (and/or pictorial) 
instruction that instructs the user to “enter the transit 
station. On the other hand, when the position of the user is 
detected to be inside the transit station, some such embodi 
ments provide a text (and/or pictorial) instruction (e.g., in a 
navigation banner for the same transit leg of the route) that 
instructs the user to “board the transit vehicle. Additionally, 
when the device's location is within one or more of the 
maneuver map views, the map application of Some embodi 
ments displays the device's location on the map view(s) so 
that the user can orient him/herself with the required transit 
navigation maneuvers. 
0032. The map application of some embodiment itera 
tively monitors the current position of the device along the 
transit route. In some such embodiments, when the appli 
cation determines that the currently displayed navigation 
banner is for a transit leg that is not associated with the 
current location of the device, the application automatically, 
and without user intervention, scrolls back (or forward) the 
navigation banner display area and the map view display 
area to display the navigation banner and map view for a 
transit leg that is associated with the current position of the 
device. That is, the map application automatically changes 
the currently displayed banner and map view to a navigation 
banner and map view that are associated with a portion of 
the transit route that covers the current location of the device 
(e.g., by Scrolling back or forward the intervening naviga 
tion banners and map views). The map application of these 
embodiments displays the new navigation banner and its 
corresponding maneuver map view without receiving any 
user interaction with the device (e.g., a touch gesture, a 
Swipe gesture, etc.). 
0033. Before automatically scrolling the navigation ban 
ners to display the navigation banner that is associated with 
the current transit leg, the map application of Some embodi 
ments first determines that the application has accurately 
detected the current location of the device (e.g., by ascer 
taining that the device has enough reception to accurately 
determine its current position). Therefore, in some embodi 
ments, in order for the map application to change the current 
transit leg's navigation banner and its corresponding map 
view, the application determines that (1) an accurate location 
of the device is identified, (2) the currently displayed banner 
is not associated with the current location of the device, and 
(3) a certain time period has passed since the currently 
displayed banner has been last shown to the user. 
0034. In some embodiments, the map application deter 
mines whether any of the transit legs of a selected transit 
route is replaceable by a second different route that is 
travelled by one or more other transit vehicles. In some 
embodiments a transit leg is replaceable by a second route 
when the second route runs parallel with the identified 
transit leg (i.e., from the same starting station to the same 
ending station). In some other embodiments a transit leg is 
replaceable by a second route when the second route and the 
transit leg have at least two common transit stations or two 
transit stations that are within a short distance of each other 
(e.g., within a threshold distance of each other). 
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0035. In some embodiments, the one or more other transit 
vehicles of the second route are of the same type as the 
transit vehicle that travels the transit leg (i.e. the transit 
vehicles are from the same transit system), while in other 
embodiments the transit vehicles are of different types (e.g., 
the transit leg is traveled by a bus, while the second route is 
traveled by a subway train). When the map application of 
Some embodiments determines that a transit leg of a transit 
route can be replaced with other routes, the map application 
displays the other routes to the user along with the same 
navigation instruction that is associated with the transit leg. 
That is, the navigation application displays the navigation 
instruction for the transit leg (e.g., in the list view, in the 
navigation banner, etc.) and provides the other identified 
routes as selectable UI items for the user to be able to modify 
the selected transit route. 
0036. 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 Drawings, 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 

0037. 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. 
0038 FIG. 1 illustrates how the transit navigation mode 
of a map application can be selected. 
0039 FIG. 2 illustrates the map application of some 
embodiments providing third-party routing applications 
when no transit route is identified between two particular 
locations. 
0040 FIG. 3 illustrates an example of providing transit 
navigation based on the distance to the destination. 
0041 FIG. 4 conceptually illustrates a process that the 
map application of Some embodiments performs to deter 
mine what type of transit information should be displayed in 
the incident display area. 
0042 FIG. 5 illustrates the incident display area display 
ing three different messages, in three different examples, for 
three different conditions related to the displayed transit 
rOute. 

0043 FIG. 6 illustrates how a user can scroll through the 
different display areas of a map application UI in order to 
view the whole information provided in these display areas. 
0044 FIG. 7 illustrates a user selecting the More Routes 
control to view the other identified transit routes between the 
current location of the device and the destination location. 

0045 FIG. 8 illustrates an example of replacing a dis 
played transit route with another identified route between the 
current location of the device and a destination location. 
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0046 FIG. 9 illustrates an example of a custom display 
area provided by the map application of Some embodiments 
in order to customize a set of transit preferences in identi 
fying different transit routes. 
0047 FIG. 10 illustrates another example of customizing 
a set of transit preferences in the custom display area. 
0048 FIG. 11 conceptually illustrates a process that the 
mapping service of some embodiments performs to provide 
a transit route or a third-party routing application based on 
the availability of the transit route when a set of transit 
preferences is customized by the user. 
0049 FIG. 12 illustrates how a single UI control directs 
the map application to examine all possible transit legs 
travelled by different transit vehicles between two locations 
when the current settings of the user preferences has left no 
transit route available to be displayed. 
0050 FIG. 13 illustrates another example of using a 
single UI control to enable all possible transit systems in 
route identification. 
0051 FIG. 14 illustrates how selection of a transit route 
Summary representation directs the map application of some 
embodiments to provide a list of navigation instructions 
associated with a selected transit route. 
0052 FIG. 15 illustrates another example of a list of 
navigation instructions associated with a selected transit 
rOute. 

0053 FIG. 16 illustrates how a placecard for a point of 
interest (POI) can be requested and displayed in some 
embodiments. 
0054 FIG. 17 illustrates how a user can access and view 
a transit station placecard that provides transit information 
related to the transit station. 
0055 FIG. 18 illustrates an example of a transit hub 
placecard that provides transit information for different 
types of transit vehicles and transit lines departing from the 
transit hub. 
0056 FIG. 19 illustrates an example of requesting and 
viewing additional transit information in a transit station 
placecard. 
0057 FIG. 20 illustrates another example of requesting 
and viewing additional transit information in a transit station 
placecard of Some embodiments. 
0.058 FIG. 21 conceptually illustrates a process that some 
embodiments perform to assign local directional terms as 
trip headings of different transit vehicles. 
0059 FIG. 22 illustrates labeling the directions of a 
transit vehicle differently in different localities. 
0060 FIG. 23 conceptually illustrates a process that some 
embodiments perform to provide departure schedule of a 
transit line. 
0061 FIG. 24 illustrates the UI of the map application of 
Some embodiments that displays the departure schedule of a 
subway train from a subway station in terms of three 
different examples. 
0062 FIG. 25 illustrates the UI of the map application of 
Some embodiments that displays the departure schedule of a 
train (e.g., a light rail train) from a train station in terms of 
two different examples. 
0063 FIG. 26 conceptually illustrates a process that some 
embodiments perform to determine how to express (present) 
the departure schedule of a high frequency transit line. 
0064 FIG. 27 provides an example for calculating a 
range of departures as the departure schedule of a transit line 
at a particular station. 
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0065 FIG. 28 conceptually illustrates a frequency gen 
erator module that some embodiments use for determining 
in which format the frequency of departures should be 
displayed for a particular transit line leaving a particular 
transit station at a particular time of day. 
0066 FIG. 29 conceptually illustrates a process that some 
embodiments perform to calculate the overall transit fre 
quency for a selected transit route. 
0067 FIG. 30 provides an example for calculating a 
sequence of departures (i.e., a window group) that includes 
the departure times from the current position of the device. 
0068 FIG. 31 illustrates a navigation presentation that 
provides transit navigation directions from the device's 
current location to the destination. 
0069 FIG. 32 illustrates an example of displaying the 
current location of the device while scrolling through the 
different navigation banners of a navigation presentation. 
0070 FIG. 33 conceptually illustrates a process that the 
map application of some embodiments performs to auto 
matically display a pair of navigation banner and map view 
that is associated with the current location of the device. 
0071 FIG. 34 illustrates a map application of some 
embodiments automatically displaying a navigation banner 
that is associated with the current position of the device. 
0072 FIG. 35 conceptually illustrates a process that some 
embodiments perform to identify and display one or more 
alternative routes for a transit leg of a transit route. 
0073 FIG. 36 illustrates an example of modifying a 
selected transit route in a navigation list view. 
0074 FIG. 37 illustrates another example of modifying a 
selected transit route in a navigation presentation. 
0075 FIG. 38 illustrates initiation of a transit navigation 
presentation on a different type of electronic device. 
0076 FIG. 39 illustrates a transit navigation presentation 
and navigating through different navigation banners dis 
played on an electronic device. 
0077 FIG. 40 illustrates an example of an architecture of 
a mobile computing device of Some embodiments. 
0078 FIG. 41 conceptually illustrates another example of 
an electronic system with which some embodiments of the 
invention are implemented. 
007.9 FIG. 42 illustrates one possible embodiment of an 
operating environment for a map service (also referred to as 
a mapping service) and client devices. 

DETAILED DESCRIPTION 

0080. In the following detailed description of the inven 
tion, numerous details, examples, and embodiments of the 
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. 
0081. Some embodiments of the invention provide a map 
application that provides a comprehensive and efficient 
transit navigation modality for planning a transit trip by 
browsing and selecting a transit route and navigating the 
selected transit route. The map application of some embodi 
ments operates in a map-browsing mode to allow a user to 
browse a map of a locality and to perform searches for map 
locations based on addresses, names (e.g., people, busi 
nesses, etc.) or other search parameters. The map application 
of Some such embodiments also has a navigation mode that 
includes a driving navigation mode to provide driving 
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navigation directions, a walking navigation mode to provide 
walking navigation directions, and a transit navigation mode 
to provide transit navigation directions. 
I0082. The map application of some embodiments, upon 
receiving a request to display a route in transit mode, 
identifies one or more transit routes between two locations 
and displays the best possible transit route among the 
identified routes to the user. Specifically, to identify the 
transit routes, the application of some embodiments exam 
ines different transit legs that one or more transit vehicles of 
one or more transit Systems travel from locations near a 
specified starting location (e.g., the current location of the 
device) to locations near a specified destination. In some 
embodiments, each transit leg of a transit route includes a 
section of the transit route that is travelled by a transit 
vehicle of a transit line. A transit leg may also include a 
walking distance that is more than a threshold distance. 
I0083. In examining the transit legs, the application of 
Some embodiments takes into account a set of transit pref 
erences that are customized (i.e., set or adjusted) by the user. 
For instance, in Some embodiments, a user may adjust the 
date and time of the departure (from, e.g., the current 
location of the user) to a particular date and time instead of 
the current time. Conversely, the user may prefer a particular 
type of transit vehicle (i.e., a transit vehicle of a particular 
transit system) over the other types. For example, the user 
might rather ride a Subway train over a bus for a particular 
transit leg of a transit route, or use only ground transporta 
tion for an entire transit route (e.g., a transit route without 
any ferry trips). 
I0084. Based on the examination of the transit legs, the 
map application identifies one or more transit routes that use 
one or more transit vehicles of one or more transit Systems 
in some embodiments. The identified routes may also 
include one or more pedestrian routes that are between the 
different transit trips, between the starting location and the 
first transit trip, and between the last transit trip and the 
destination location. After identifying the transit routes, the 
map application selects one of the identified transit routes 
based on a set of criteria (e.g., fastest route, shortest route, 
route with least amount of walking, route requiring least 
amount of transit vehicle changes, route requiring least 
amount of transit system changes, etc.), and displays this 
selected route over the map presentation. In some embodi 
ments, the selection criteria set relies on two or more 
selection parameters. Also, in Some embodiments, the selec 
tion criteria set is different in different transit markets and/or 
in different time periods in the same transit market. 
I0085. The map application of some embodiments dis 
plays the best identified route in its entirety over a portion of 
a map presentation of a geographical area. The application 
of some such embodiments displays the identified route in 
multiple sections (transit legs) each of which is traveled by 
a particular transit vehicle. The map application uses differ 
ent graphical representations for different portions of a 
displayed transit route that are travelled by different types of 
transit vehicles or require walking. In some embodiments, 
the different types of transit vehicles that are presented by 
different graphical representations include buses, Subway 
trains, rail trains (e.g., light rail trains and heavy rail trains), 
and ferries. Each of these four categories may include 
multiple different Subcategories in some embodiments. 
When the selected transit route includes multiple transit 
vehicles of the same type (same transit System), each transit 
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vehicle of the same transit system is distinguished from the 
other transit vehicles by a different line of the transit vehicle 
(e.g., a different Subway line, a different bus line, etc.). 
0.086 Several detailed embodiments of the invention are 
described below. Section I describes transit navigation mode 
of a map application of Some embodiments. Section II then 
describes how a user can customize the route preferences in 
planning a transit route. Section III follows with a descrip 
tion of the transit placecards. Section IV describes labeling 
transit directions as trip headings for different localities. 
Section V then follows with a description of characterization 
of transit lines based on departure frequency and a method 
for computing departure frequencies. Next, Section VI 
describes navigating a selected transit route. Section VII 
describes example electronic systems with which some 
embodiments of the invention are implemented. Finally, 
Section VIII describes a map service operating environment. 

I. Transit Navigation Mode 
0087 FIG. 1 illustrates a map application that provides 

transit navigation presentations of some embodiments of the 
invention. In some embodiments, the map application 
executes on a mobile device (e.g., a Smartphone, a tablet, a 
laptop, etc.) with a touch-sensitive display screen. Although, 
all the features and concepts of the map application dis 
cussed below are equally applicable to other devices with 
non-touch-sensitive display screens. The map application 
can operate in a map-browsing mode to allow a user to 
browse a map of a locality and to perform searches for map 
locations based on addresses, names (e.g., people, busi 
nesses, etc.) or other search parameters. The application also 
has a navigation mode that includes a driving navigation 
mode to provide driving navigation directions, a walking 
navigation mode to provide walking navigation directions, 
and a transit navigation mode to provide transit navigation 
directions. 
0088 FIG. 1 illustrates, in four operational stages 105 
120 of the user interface (UI) 100 of the map application, 
how the transit navigation mode of the map application can 
be selected by requesting for a route from the current 
location of the user to a searched destination. The applica 
tion then displays a route that is travelled by a combination 
of two different transit vehicles (of two different types) 
between the current location of the user and the searched 
destination. Some embodiments provide the user with a 
search box to search for a particular location. The user may 
then enter an address of a particular place or alternatively a 
name of the place in the search box. When the address (or 
name) of the place is specified, the map application of some 
embodiments provides an indicator (e.g., a pin) over a 
presentation of the map to display the exact location of the 
place on the map presentation. In addition, Some Such 
embodiments display a banner (e.g., over the pin) with 
selectable controls for providing more information about the 
place. 
I0089. The first stage 105 of FIG. 1 illustrates a searchbox 
125, a map presentation area 130 that displays a map of a 
geographical area, a pin 135, and a banner 140. The banner 
140 includes a selectable route control 145 (which is 
depicted as a presentation of a car), a name 150 of the 
searched place, and a selectable control 155 (which is 
depicted as a right arrow). In the search box 125, a user can 
enter a search parameter to search for a particular location 
for display in the map presentation area 130. In some 
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embodiments, the search parameter can be an address or a 
name of an entity (e.g., business, organization, person, etc.). 
or some other parameter. When the map application can 
identify one or more locations for the search parameter that 
it receives, the map application in some embodiments (1) 
displays, in the presentation area 130, a map that displays 
Some or all of the identified locations, and (2) displays a pin 
135 or other location indicator for each displayed location to 
identify the position of the identified location. Also, in some 
embodiments, the map application displays a banner 140 
over one of the pins 135 for providing access to more 
information about the location identified by the pin. The 
banner also provides some information about the identified 
location. 

(0090. The first stage 105 of the figure shows that the user 
has entered an address in the search box 125 (123 A Street). 
As a result, the application displays, in the map presentation 
area 130, a map of a particular geographical area in which 
the entered address is located. This stage also shows that the 
application further displays (1) the pin 135 over the map 
presentation to identify the location of the entered address 
on the map and (2) the banner 140 over the pin. As shown, 
this banner includes the address “123 A Street, the route 
control 145, and the selectable control 155, which when 
selected causes the map application to present a display area 
(e.g., a placecard) that provides more information about the 
identified location. 

0091. The second stage 110 illustrates that the user 
selects the selectable route control 145 (e.g., by performing 
a gestural input on the touch-sensitive display screen of the 
device. Such as tapping the user's finger on the control 145). 
Selection of the route control 145 causes the application to 
display a route overview (e.g., a driving route) from the 
current location of the user to the searched location (i.e., to 
the pin 135) over the map presented in the map presentation 
area 130. In some embodiments, the route control 145 is also 
for initiating a navigation experience. For instance, the map 
application of some embodiments provides one or more 
routes to the location of the pin from the current location of 
the device upon receiving a selection of the route control. 
When a route is selected, the map application can start 
operating in a navigation mode or in a route inspection mode 
depending on the user's next selection. 
0092. The third stage 115 shows that the displayed route 
175 is laid over the region map. The third stage 115 also 
shows three navigation mode controls, which are the driving 
mode control 178, the walking mode control 180, and the 
transit mode control 182. Through these controls, the user 
can direct the map application to provide one or more 
driving routes, walking routes, and transit routes from the 
specified Starting location (i.e., the device's current location 
in this example) to the specified destination (i.e., to 123 A 
Street in this example). The third stage 115 shows the 
driving mode control 178 highlighted to indicate that the 
route 175 that the application initially provides is a driving 
route. In some embodiments, the map application dynami 
cally determines whether to provide an initial driving, walk 
ing, or transit route based on the distance to the destination, 
the locality in which the device currently operates, and the 
detected current mode of transportation for the device (if 
any). 
0093. The map application of some embodiments makes 
a dynamic determination for the default mode of navigation 
based on a set of motion data that it receives through the 
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different sensors of the device and a set of rules that specifies 
the default mode of navigation under different detected 
conditions. For instance, the application detects the current 
user activity (e.g., driving, walking, biking, etc.) from 
motion data that some detecting sensors of the device collect 
and based on the determined activity, automatically sets the 
default navigation mode to the pedestrian mode (i.e., walk 
ing mode) or driving mode. For instance if the application 
determines, based on the motion data it receives from the 
motion sensors, that the user of the device is in a vehicle, the 
application sets the default navigation mode to driving mode 
(as illustrated in this example). 
0094. In some embodiments, the map application uses a 
combination of the motion data that it receives through the 
motion sensors, and the distance to the desired destination in 
order to determine which navigation mode should be the 
default mode. For instance, in Some embodiments, the 
application does not set the default mode to the pedestrian 
mode when the destination location is not within a threshold 
distance (e.g., two miles) from the current position of the 
user even if the motion data indicate that the user is walking 
Conversely, the application of Some embodiments does not 
set the default mode to the driving mode when the destina 
tion location is within a threshold distance (e.g., 0.5 miles) 
from the current position of the user and the motion data 
indicate that the user is not driving. 
0095. The third stage also shows that for the displayed 
route, the map application provides information about the 
route in a display area 183. For instance, in the driving 
mode, the display area 183 displays the driving distance and 
duration to the destination from the current location of the 
device. The third stage also shows that the route-overview 
presentation includes a start control 184 for starting a 
turn-by-turn navigation experience to the destination based 
on the currently selected navigation mode (e.g., driving 
mode, walking mode, or transit mode). For example, when 
the map application is displaying a transit route overview 
presentation in the transit mode, selection of the start control 
184 directs the map application to start a transit navigation 
presentation that provides transit navigation directions from 
the device's current location to the destination, which is 
described in great detail below in Section VI. 
0096. The third stage shows that the user selects the 

transit control 182 (e.g., by tapping on the tab 182) to change 
the navigation mode of the application from a driving 
navigation mode to transit navigation mode. Upon receiving 
this request, the map application of Some embodiments 
identifies one or more transit routes to the specified desti 
nation, selects one of the identified transit routes as the best 
possible transit route based on a set of criteria, and displays 
the selected transit route 189, as shown in the fourth stage 
120. 

0097. The map application of some embodiments, upon 
receiving a request to display a route in transit mode, 
identifies the best possible transit route among several 
different routes between two locations and displays the route 
to the user. Specifically, to identify the transit routes, the 
application of some embodiments examines trips that one or 
more transit vehicles of one or more transit systems make 
from locations nearby a specified starting location (e.g., the 
current location of the device) to locations near the specified 
destination. Based on this examination, the application iden 
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tifies one or more transit routes that use one or more transit 
vehicles of one or more transit Systems in some embodi 
mentS. 

0098. After identifying the transit routes, the map appli 
cation then selects one of the identified transit routes based 
on a set of criteria (e.g., fastest route, shortest route, route 
with least amount of walking, route requiring least amount 
of transit vehicle changes, route requiring least amount of 
transit system changes, etc.), and displays this identified 
route over the map presentation in the presentation area 130. 
In some embodiments, the selection criteria set relies on two 
or more selection parameters. Also, in Some embodiments, 
the selection criteria set is different in different transit 
markets and/or in different time periods in the same transit 
market. 
0099. Although in the descriptions above and below, the 
map application is identified as the performer of actions such 
as identification and ranking of the transit routes, in some 
embodiments some or all of these actions are performed by 
a mapping service, which then provides the results to the 
map application. For instance, in Some embodiments the 
identification of different transit routes and selection of the 
best possible route among the identified transit routes is 
done by a mapping service that runs on one or more 
dedicated servers. 
0100. The mapping service of some embodiments is the 
same mapping service that provides other map browsing and 
navigation data (e.g., routing data, traffic data, map tiles, 
etc.) to the map application. In some other embodiments, the 
mapping service is a designated service for providing transit 
data to the map application. The mapping service of some 
embodiments receives a request for transit routes, which 
includes the starting and destination locations. The service 
then identifies a set of available transit routes based on the 
user preferences, ranks the identified transit routes based on 
a set of criteria, and returns the ranked identified transit 
routes to the map application. The map application then 
displays the highest ranked transit route as the selected 
transit route in the transit navigation mode to the user. 
0101. In some embodiments, the application ranks the 
identified routes based on the set of criteria and some other 
factors. For instance, the application initially ranks the 
identified routes with the shortest transit route having the 
highest ranking. The application then requests for and 
receives real time incident (e.g., traffic) data for the identi 
fied routes (e.g., from a set of dedicated servers, from a 
designated incident curator that gathers incident data from 
different sources, etc.). Based on the received data, the 
application of some embodiments rearranges the routes and 
ranks them again for a second time. The application then 
displays the highest ranked (secondary ranked) transit route 
in the route presentation area. In some embodiments, as 
discussed above, a mapping service identifies and ranks the 
transit routes. In some such embodiments, the mapping 
service requests the real time incident data from dedicated 
servers in order to rank the transit routes. In some embodi 
ments, the mapping service gathers and maintains the inci 
dent data directly (e.g., through an incident curator module 
of the mapping service). 
0102) The fourth stage 120 illustrates that the route 175 
in the previous stage 115, is now replaced by a transit route 
189 as a result of selecting the transit navigation mode as the 
operational mode of the application. The preferred criterion 
in this example is the least amount of walking and therefore 
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the transit route shown in the figure is selected as the best 
transit route because it includes the minimal walking dis 
tance between the departure point, the transit stations, and 
the destination point. 
0103) In addition to a predefined set of criteria, the 
application of Some embodiments selects the best possible 
route based on a set of transit preferences set by a user. The 
user in some embodiments customizes the application by 
setting or adjusting a set of transit preferences provided by 
the map application. For instance, in Some embodiments, a 
user may adjust the date and time of the departure to a 
particular date and time instead of the current time. In some 
embodiments, the user may prefer a particular type of transit 
vehicle (i.e., a transit vehicle of a particular transit system) 
over the other types. For example, the user might rather ride 
a Subway train over a bus in a particular transit trip, or use 
only ground transportation for an entire transit route (e.g., a 
transit route that does not include a ferry trip). Customizing 
the route selection is discussed in more detail below by 
reference to FIGS. 9-13. 

0104 Some embodiments display the best route in its 
entirety over a portion of a map of a geographical area. Some 
Such embodiments display the route in multiple sections 
each of which is traveled by a particular transit vehicle. In 
Some embodiments, the map application uses different rep 
resentations for different portions of a displayed transit route 
that are travelled by different transit vehicles or require 
walking. The displayed transit route in the fourth stage 120 
includes two different portions 185 and 187. The first portion 
(leg) of the transit route (i.e., the route portion 185) is 
travelled by a bus, while the second portion (i.e., the route 
portion 187) is travelled by a subway train. The two portions 
are displayed by two different graphical representations 
(e.g., a bus route representation for the bus portion and a rail 
representation for the train portion) to differentiate the bus 
and Subway portions from each other. In the discussions 
below, a transit leg refers to a portion of a transit route that 
starts or ends with a transit maneuver that requires a transit 
vehicle change or a walking portion with a minimum 
threshold distance in a transit route. 
0105. In the illustrated example, two small walking por 
tions 197 and 199 are also displayed. Specifically, the 
walking portion 197 represents the walking distance from 
the current location of the device (user) 196 to the first 
transit station (i.e., the first bus stop of the transit route). The 
second walking portion 199 represents the walking distance 
from the last transit station (i.e., the last Subway station of 
the transit route) to the destination location. Although these 
walking portions are part of the path that the user of the 
device travels to reach the destination, as will be discussed 
in more detail below, they are not considered as separate legs 
of the transit route in some embodiments. Some such 
embodiments identify a walking portion of a transit route as 
a transit leg of the route only if the walking distance is equal 
to or more than a threshold length (e.g., more than half a 
mile, more than one mile, etc.). Any walking portions less 
than the threshold will not be identified as a walking leg of 
the transit route in these embodiments. 

0106. In some embodiments, the different types of transit 
vehicles that are presented by different graphical represen 
tations include buses, Subway trains, rail trains (e.g., light 
rail trains and heavy rail trains), and ferries. Each of these 
four categories may include multiple different Subcategories 
in Some embodiments. For example, the bus category may 
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include single-deckers, double-deckers, rigid buses, articu 
lated buses, etc. that are provided by the same or different 
bus service providers. As another example, a light rail train 
may include many different types of city trains such as 
streetcars, trams, trolleys, etc. that are provided by the same 
or different light rail service providers. Additionally, the best 
route may include multiple transit vehicles of the same type 
(same transit system) in some embodiments. In Such a case, 
each transit vehicle of the same transit system is distin 
guished from the other transit vehicles by a different line of 
the transit vehicle. For example a transit route may include 
three different bus legs that are serviced by three buses of 
three different bus lines. 
0107 The display area 183 of the third stage 115 is 
divided in the fourth stage 120 into two display areas 190 
and 193. The incident display area 190 currently shows the 
arrival time at the destination. However, this display area, as 
described in more detail below by reference to FIGS. 5, 24, 
and 25, is also for displaying various other transit informa 
tion that can help the user to plan the transit trip more easily. 
A few examples of this additional transit information include 
(1) any incident that has occurred along the displayed transit 
route, (2) an incident that has occurred along another route 
which has caused the displayed route ranked better than the 
other route, (3) departure time or frequency of departures for 
the first leg of the transit route, and (4) departure frequency 
of the entire route. 
0108. The display area 193 is for displaying a route 
Summary presentation for the displayed transit route. More 
specifically, this display area shows a different representa 
tion for each transit vehicle for each leg of the transit route 
along with the line of the transit vehicle. As illustrated in this 
example, the display area 193 currently shows a represen 
tation for a bus of the line 125 that travels the first leg of the 
transit route and a representation for a Subway train of the 
line 166 that travels the second leg of the transit route. 
0109 Each representation for a transit vehicle, in the 
illustrated example, includes a logo that represents the type 
of the transit vehicle (e.g., a bus logo, a Subway train logo, 
etc.), and a geometric shape that (1) includes the line of the 
transit vehicle and (2) is different for different types of 
transit vehicles (e.g., a rectangle for bus lines, an ellipse for 
subway lines, etc.). However, one of ordinary skill in the art 
would realize that the different types of transit vehicles could 
be represented in different embodiments differently. For 
example some embodiments provide different colors for the 
different representations to distinguish them from each other 
while other embodiments provide different graphical shapes 
that represent different types of transit vehicles. 
0110. The fourth stage 120 also shows a selectable More 
Routes control 195 for showing more routes. As discussed 
above, the displayed transit route is the best transit route that 
the application selects among a set of different routes based 
on a set of different criteria as well as a set of user 
preferences. Selecting the control 195 causes the application 
to show the other routes in the set of different routes in a 
separate display area, as will be discussed in further detail 
below by reference to FIGS. 7-8. 
0111. As described above, the map application of some 
embodiments, upon receiving a request to display a route in 
transit mode, identifies the best possible transit route among 
several different routes between two locations and displays 
the transit route to the user (the identification, is some 
embodiments, may be performed by a map service that 
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exchange transit and other traffic and map data with the map 
application). In order to do so, the application of some 
embodiments examines transit trips that one or more transit 
vehicles of one or more transit systems make from locations 
near the current device's location to locations near the 
specified destination. Based on this examination, the appli 
cation identifies one or more transit routes that use one or 
more transit vehicles of one or more transit Systems in some 
embodiments. 

0112 However, when the map application of some 
embodiments is unable to identify any transit route between 
the two locations, the map application provides a feature that 
enables integration with third-party routing applications 
available on or for the device. In some embodiments, the 
map application does not detect any transit service between 
a starting location and a destination location when there is no 
transit System data available for the particular geographical 
area between the two locations. Some embodiments are 
unable to identify a transit route when, although transit data 
is available for the geographical area, none of the available 
transit service providers provides transit service in the area 
at the particular date and time of the request. Some embodi 
ments do not identify any transit route between the two 
locations for other reasons. 

0113. When the map application of some embodiments 
does not identify a transit route between the start and end 
locations, the application provides the user with a list of 
relevant third-party routing applications. In some embodi 
ments, the map application displays the relevant routing 
applications in two different sections (display areas)—a first 
section for relevant routing applications that are installed on 
the device and a second different section for relevant routing 
applications that are available but have not been installed on 
the device yet. The user may then select one of the displayed 
third-party routing applications in the list to provide route 
directions or select an available routing application to install 
and then provide route directions. More information about 
deployment of third-party routing applications by the map 
application of some embodiments is further described in 
U.S. Pat. No. 9,043,150, issued on May 26, 2015, which is 
incorporated herein by reference. 
0114 FIG. 2 illustrates the map application of some 
embodiments providing third-party routing applications 
when no transit route is identified between two particular 
locations of a geographical area. Specifically, this figure 
illustrates, through three operational stages 205-215, a user 
selecting the transit control 182 to view a transit route 
between the current location of the device and the destina 
tion location. The first stage 205 shows the same map 
application UI as in the third stage 115 of FIG. 1. 
0115 The first stage 205 shows the driving mode control 
178 highlighted to indicate that the highlighted route on the 
map is a driving route. This stage also shows that for the 
displayed route, the map application provides information 
about the route such as the driving distance and duration to 
the destination from the current location of the device. The 
first stage 205 also shows that the user selects the transit 
control 182 (e.g., by tapping on the tab 182) to change the 
navigation mode of the application from a driving naviga 
tion mode to transit navigation mode. Upon receiving this 
request, the map application of some embodiments identifies 
one or more transit routes to the specified destination based 
on a set of user preferences, selects one of the identified 
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transit routes as the best possible transit route based on a set 
of criteria, and displays the selected transit route. 
0116. The second stage 210 shows that the device is 
unable to identify any transit route between the current 
location of the device and the specified destination. In some 
embodiments, when the map application is unable to iden 
tify a transit route between the specified locations, the 
application informs the user (e.g., by showing a message in 
a pop-up display area) of Such and provides selectable UI 
control to the user that gives the user the options to see the 
available third-party routing applications or cancel the 
request for a transit route altogether. In some other embodi 
ments, the map application automatically provides a third 
party routing application display area to the user when the 
application realizes that no transit data is available for the 
requested geographical area. The second stage 210 shows 
that the application automatically scrolls a new third-party 
display area 230 into the display screen of the device to 
replace the currently displayed UI of the map application. 
0117 The third stage 215 shows that the third-party 
routing application display area 230 has taken over the UI of 
the mapping application. As illustrated, this display area is 
displaying the third-party routing application interface. The 
third-party routing application interface includes a section 
(the upper section in this example) for displaying a list of 
routing applications that are already installed on the device 
on which the map application is executing, and another 
section (the lower section in this example) for displaying a 
list of routing applications that are available for installation 
on the device. 
0118. As shown in the third stage 215, the upper section 
of the third-party routing application interface is displaying 
graphical representations 240 and 242 of third-party routing 
applications that are already installed on the device. Each 
graphical representation includes an icon associated with a 
corresponding application, a description of the type of 
application (e.g., a train application, a bicycle application, a 
taxi application, a hiking trail application, etc.), the name of 
the application, and a selectable UI item (e.g., a Route 
button) for launching the application to provide route direc 
tions. 
0119. In addition, the application that corresponds to each 
of the graphical representations 240 and 242 is capable of 
providing route directions between the start and end loca 
tions specified in the first stage 205. In some embodiments, 
the map application ranks the identified, installed third-party 
routing applications based on a set of factors and displays 
the applications in the ranked order. Examples of factors that 
may be considered include the popularity of the application 
(e.g., the number of downloads, ratings, rating score, etc.), 
the frequency at which local and/or remote users send route 
directions to the application, the size of the geographical 
area (e.g., large areas ranked lower), the user rating of the 
application, etc. 
0.120. At the third stage 215, the lower section of the 
third-party routing application interface is displaying 
graphical representations 244-248 of third-party routing 
applications that are available for installation on the device. 
Each graphical representation includes an icon associated 
with a corresponding application, a description of the type of 
application, the name of the application, a user rating of the 
application, a price to pay, if any, in order to install the 
application, and a selectable UI item (e.g., a right arrow) for 
displaying a product page associated with the application. 
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For this example, the application that corresponds to each of 
the graphical representations 244-248 is capable of provid 
ing route directions between the start and end locations 
specified in the first stage 205. The user can then either select 
one of the installed applications to receive routing direc 
tions, or alternatively select one of the available third-party 
routing applications and use it after installing the applica 
tion. 
0121 FIG. 3 illustrates an example of providing transit 
navigation based on the distance to the destination. Specifi 
cally, this figure illustrates in terms of two operational stages 
305 and 310, that the transit application of some embodi 
ments does not provide a transit vehicle route to the desti 
nation when the current position of the device is within a 
threshold distance of the destination. In some embodiments, 
when the application determines that the user is within a 
threshold distance to the destination (e.g., within one mile), 
the application provides only a walking route to the desti 
nation (assuming that there is a navigable walking route to 
the destination). 
0122) The first stage 305 shows the map application UI 
after the user has searched for an address (i.e., 123 A Street) 
and requested a route to the searched location from the 
current location 320 (e.g., through the route control 145 of 
FIG. 1). The UI displays a route 330 that is laid over the map 
presentation of a region. The first stage 305 also shows that 
the walking mode control 180 is highlighted which indicates 
that the route 330 that the application initially provides is a 
walking route. As described above, the map application of 
Some embodiments uses (1) the motion data that it receives 
from the motion sensors of the device, and (2) the distance 
to the destination location in order to determine which 
navigation mode should be the default mode. In the illus 
trated example, the application has set the default mode to 
the pedestrian mode since the destination location is within 
a threshold distance (e.g., one mile) from the current posi 
tion of the user. 

0123. The first stage also shows that for the displayed 
walking route, the map application provides information 
about the route in the display area 183. For instance, the 
display area 183 displays the walking distance to the desti 
nation is 0.4 miles and the walking duration to the destina 
tion from the current location of the device is 15 minutes. 
The first stage further shows that the user selects the transit 
control 182 (e.g., by tapping on the tab 182) to change the 
navigation mode of the application from the walking navi 
gation mode to the transit navigation mode. 
0.124. After selecting the transit control, the second stage 
310 shows that the application displays a walking route 340 
in the route presentation display area 350, as the only leg of 
the identified transit route. This is because the application 
has determined that the position of the device is within the 
threshold distance from the destination (i.e. 0.4 miles). As 
Such the application does not examine any available transit 
vehicles in order to identify the possible transit routes 
between the current location and the destination location. 
The second stage 310 also shows that the incident display 
area 190 displays the time of arrival at 1:35 pm which is 15 
minutes from the current time showing on the device. In 
some embodiments, when the destination is within the 
threshold distance, the map application does not send any 
request to the map service server for the transit route and 
instead, shows the walking leg. In some other embodiments, 
the map application sends the request to the map service 
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application irrespective of the position of the distance to 
destination and the map service application determines to 
return the walking leg when the destination is within the 
threshold distance. 

0.125. As described above, the incident display area of the 
map application displays different useful transit information 
about a transit route that is selected and displayed to the user. 
FIG. 4 conceptually illustrates a process 400 that the map 
application of Some embodiments performs to determine 
what type of transit information should be displayed in the 
incident display area. 
0.126 The process 400 begins by examining (at 405) the 
identified transit routes between a departure location and a 
destination location. As discussed above, after a user 
requests for transit routes between two specific locations, 
Some embodiments identify one or more transit routes that 
each uses a combination of one or more transit vehicles from 
locations near the first specific location (e.g., current loca 
tion of the user) to locations near the second specific location 
(e.g., a searched location). These embodiments then rank the 
identified transit routes based on a set of criteria (e.g., 
quickness of the route, shortness of the route, least number 
of change of transit vehicles, etc.). The embodiments then 
rearrange the transit routes based on a set of real time transit 
data received from one or more dedicated servers or through 
Social media networks or other types of private and public 
networks. That is, before displaying the highest ranked 
transit route to the user, these embodiments request for 
traffic data (e.g., any potential incident) that can affect the 
identified routes. 
I0127. Some embodiments rank the rearranged identified 
routes for the second time (a secondary ranking) and display 
the routes based on their new rankings. This secondary 
ranking, however, is temporary because it can change any 
time based on the traffic news that the application receives 
in real time, whereas the original ranking is considered as 
primary ranking because it does not change (unless and until 
the transit service providers update their transit data). There 
fore, the process examines the identified transit routes to 
assess the rankings (e.g., primary and secondary) of the 
routes. Some embodiments do not use a primary and sec 
ondary ranking system. Some such embodiments use a 
single level ranking system in which all the information 
(different criteria, preferences, and incidents data) are gath 
ered at the same time and the highest ranked transit based on 
the gathered information is displayed. 
I0128. The process then determines (at 410) whether the 
route that is selected to be displayed in the route presentation 
area of the application is the best ranked route or not. When 
the process determines that a higher ranked route is not 
selected to be displayed, the process displays (at 415) the 
incident report of the higher ranked route as the reason for 
not selecting this route to be displayed to the user. For 
example, when a major accident delays a first transit route 
that is shorter than a second transit route that is selected to 
be displayed, the application shows a report about the 
accident as the reason for not showing the first route in the 
route display area. The process then ends. 
I0129. On the other hand, when the process determines (at 
410) that the highest ranked route is selected to be displayed, 
the process determines (at 420) whether there is any incident 
that could possibly delay the selected route. That is, the 
process examines the received traffic data related to the 
different legs of the selected route to realize whether there is 
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any incident that could affect the traffic along these legs. 
When the process determines that there is no incident, the 
process displays (at 425) the arrival time (or estimated 
arrival time) at the destination in the incident display area. 
The process then ends. 
0130. On the other hand, when the process determines 
that there is an incident along the displayed route that could 
delay the route, the process displays (at 430) the incident 
report in the incident display area. It should be noted that the 
displayed incident here which has occurred along the dis 
played route is different than the incident shown at operation 
415. That is, the displayed incident here does not delay the 
route long enough to lower the ranking of the route and 
cause the route not to be displayed in the route presentation 
area. After showing the incident along the displayed route, 
the process ends. 
0131 Some embodiments perform variations of the pro 
cess 400. The specific operations of the process 400 may not 
be performed in the exact order shown and described. For 
example, in Some embodiments, the same process is respon 
sible for ranking the route and displaying the best route as 
well as displaying the incident report. In other embodiments, 
a different process ranks the best route and the above 
described process is for displaying the best route as well as 
the incident report (or arrival time) in the incident display 
area. Additionally, the process of some embodiments dis 
plays the first transit line frequency or alternatively the 
transit route frequency instead of, or in conjunction with, the 
arrival time. 
0.132. In some embodiments the application displays a 
text in the incident display area that informs the user of a gap 
(that is more than a threshold distance) between two con 
secutive transit legs of the transit route. In yet other embodi 
ments, the application displays the first transit line fre 
quency, or the route frequency, along with any of the 
incident reports or arrival time. Additionally, the specific 
operations may not be performed in one continuous series of 
operations, and different specific operations may be per 
formed in different embodiments. 

0.133 FIG. 5 illustrates the incident display area 190 
displaying three different messages, in three different 
examples 505-515, for three different conditions related to 
the displayed transit route. The incident display area 190 of 
the map application of some embodiments describes why the 
currently displayed route is selected as the best route by the 
map application when the settings in the predefined set of 
criteria and the user preferences dictated otherwise. This 
display area also shows a report about any incident occurred 
along the currently displayed route. In some embodiments, 
the incident display area 190 displays the estimated time of 
arrival at the destination (e.g., the searched location) when 
(1) there is no specific reason for selecting the currently 
displayed route as the best route other than the settings in the 
predefined set of criteria and the user preferences, and (2) 
there is no incident occurred along the currently displayed 
rOute. 

0134. In some embodiments, the map application, or a 
map service that exchange the transit route and other traffic 
and map data with the map application), receives the live 
incidents information from a set of servers in real time. In 
Some embodiments, the incidents information includes 
information about accidents, weather, construction work, 
etc. that are related to one or more legs of the transit route. 
The incidents information can be complemented by infor 
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mation received from online user accounts and/or through 
Social media websites in Some embodiments. In some 
embodiments the information received from the different 
sources are first verified by a set of servers and then used by 
the map application. 
I0135. The first example 505 shows the UI 100 in a similar 
state as in the stage 120 of FIG. 1 with the same starting and 
destination locations shown on the same map presentation. 
However, the combination of transit vehicles that the transit 
route uses in the figure is different. More specifically, the 
map presentation area 130 in this example shows that the 
transit route includes five different legs that are depicted by 
five bus route representations 525-545. Although the repre 
sentation for each portion of the transit route is similar to the 
other representations, the representation for each portion is 
separated from the other representations because each bus in 
the illustrated example belongs to a different bus line. Each 
portion of the transit route is connected to the other portion 
by a walking portion that is presented by walk representa 
tions 520. 

0.136 The first example 505 also shows the route sum 
mary display area 193 displaying different representations 
for different transit vehicles of different lines. As shown, the 
display area 193 displays a bus of the line 125 that travels 
along the route presentation 525, a bus of the line 236 that 
travels along the route presentation 530, a bus of the line 512 
that travels along the route presentation 535, and a bus of the 
line 925 that travels along the route presentation 540. 
Although the last leg of the transit route (i.e., the bus that 
travels along the route representation 545) is not shown in 
this example, as it will be discussed below, a user can scroll 
(e.g., by swiping) through the display area 193 to view the 
rest of the information. It is also important to note that since 
the walking distances between the different transit vehicle 
stations (the bus stops in this figure) are shorter than a 
threshold distance, there is no walking representation in 
between the transit vehicle representations in this display 
area. The display area 193 also displays that the total travel 
time is 45 minutes and the total walking distance to reach the 
destination is 0.6 miles. 

I0137 The first example 505 further shows that the inci 
dent display area 190 displays that the Grand Station is 
currently closed. Similar to display area 193, the incident 
display area 190 is scrollable in some embodiments and a 
user can scroll through this display area to view the rest of 
the information about the incident. A user, by looking at the 
incident display area, can quickly realize that although a 
transit route that includes the Grand Station could be shorter 
than the currently displayed route, because the Grand station 
is now closed, the application has selected the second best 
route as the currently displayed route (even though it has 
more changes of transit vehicles and more total travel 
distance and total travel time). 
0.138. The second example 510 shows that the incident 
display area 190 displays that an accident is delaying a bus 
line (e.g., the bus line 125 depicted in the fourth stage of 
FIG. 1) and therefore a different route is selected and shown 
in the map presentation area as the best current transit route. 
As shown in the map presentation area 130, the best iden 
tified transit route now includes two different bus legs 555 
and 565, a walking leg 560, and a subway leg 570. This is 
also displayed in the route summary display area 193 which 
displays a bus representation for the bus of the line 56 that 
travels the leg 555, a walking person representation for the 
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walking leg 560, a bus representation for the bus of the line 
166 that travels the leg 565, and a subway train represen 
tation that travels the leg 570 of the transit route (from 
subway line 166). This display area also shows that the total 
trip time is now 58 minutes which involves 0.9 miles of 
walking in total. 
0.139. The third example 515 shows that the incident 
display area 190 displays the bus transit authority is cur 
rently on a strike and as a result no bus of any line is 
available to participate in a transit route. Consequently, the 
best transit route at the moment is the transit route that is 
drawn over the map presentation in the map presentation 
area. As shown in the map presentation area 130, the best 
identified transit route between the same starting location 
and destination location now includes a walking leg 575 and 
a subway leg 580. This is also displayed in the route 
Summary display area 193 which displays a walking person 
representation for the walking leg 575 and a subway train 
representation that travels the leg 580 of this transit route. 
The display area 193 in this example also shows that the 
total trip time is now 1 hour and 45 minutes which involves 
a total walking distance of 2.2 miles. 
0140. The above examples are only three examples of 
messages that some embodiments of the invention display in 
the incident display area. One of ordinary skill in the art will 
realize that there can be many other forms of messages that 
can be shown by other embodiments. For example, some 
embodiments display, in the incident display area, a message 
that warns the user of a gap between two consecutive legs of 
the transit route. That is, some such embodiments display a 
message in this display area when the embodiments deter 
mine that between a last transit station of a transit leg and the 
first transit station of the next transit leg there is a gap (e.g., 
a distance that is more than a threshold) that is not traveled 
by any transit vehicle of any transit line for which the 
embodiments have transit data. 

0141 FIG. 6 illustrates how a user can scroll through the 
different display areas of a map application UI in order to 
view the whole information provided in these display areas. 
More specifically, this figure shows a user Scrolling through 
the incident display area 190 and the route summary display 
area 193 in four different stages 605-620. The user scrolls 
through these display areas to view the rest of the informa 
tion that does not fit in the display screen of the device. In 
Some embodiments a user can Swipe through the information 
by contacting the display area (e.g., touching the display 
area on the touch-sensitive display screen of the device by 
user's finger), in which the displayed information is incom 
plete, and dragging the user's finger to the left for the display 
area to scroll to the left and appearance of the rest of the 
content, or alternatively, dragging the finger to the right for 
the display area to scroll to the right. 
0142. The first stage 605 shows the same UI of the map 
application as in the first stage 505 of FIG. 5, in which the 
incident display area 190 displayed incomplete information 
(i.e., “Grand Station closed because of . . . ). At stage 605, 
however, the user is Swiping through the display area to read 
the rest of the information. That is, the user is swiping the 
user's finger on the display area to the left in order to scroll 
the content in from the right and view the rest of the 
information. The next stage 610 shows that the display area 
190 now displays the rest of the information to the user. 
More specifically, this stage shows that the incident display 
area displays the remaining portion of the incident report, 
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which states the reason for closure of the Grand Station (i.e., 
a shooting has occurred at the Grand Station). Some embodi 
ments rather than Scrolling through the incident information, 
use multiple lines to display all the incident information at 
OCC. 

0143. The third stage 615 shows the same UI of the map 
application as in the first stage 605. However, at this stage, 
instead of swiping through the incident display area 190, the 
user is Swiping through the route Summary display area 193 
to show the rest of the route summary. That is, the user is 
Swiping the user's finger on the display area to the left in 
order to scroll the content in from the right and view the rest 
of the information. As described in the previous figure, while 
five different transit vehicle representations are shown on the 
map presentation, the route Summary display area can only 
fit in four of the bus representations that cover the first four 
routes drawn on the map presentation. The next stage 620 
shows that the display area 193 now displays the rest of the 
route Summary which includes a bus line representation for 
the last leg (545) of the trip. 
0144. As described above, upon receiving a request for 
transit navigation mode, the map application of some 
embodiments identifies one or more transit routes to the 
specified destination, selects one of the identified transit 
routes as the best possible transit route based on a set of 
criteria, and displays the selected transit route. The identi 
fication of transit routes and selection of the best route, as 
described, is performed by a mapping service that provides 
map and transit data to the map application in Some embodi 
ments. To identify the transit routes, the application of some 
embodiments examines trips that one or more transit 
vehicles of one or more transit systems make from locations 
nearby the current device's location to locations near the 
specified destination. Although the map application identi 
fies and displays the best route among several identified 
routes, the user of the map application of some embodiments 
is able to view and select the other identified routes as well. 
In some embodiments, the user can change the best dis 
played route with one of the other identified transit routes 
between the starting location and the destination location. 
0145 FIG. 7 illustrates in terms of four operational stages 
705-720 of the map application UI 100, a user selecting the 
More Routes control 195 to view the other identified transit 
routes between the current location of the device and the 
destination location. The first stage 705 shows the same map 
application UI of the second example 510 of FIG. 5 except 
that in this stage 705, the user is selecting the More Routes 
control 195 (e.g., by tapping on the UI control 195). This 
stage shows that the incident display area 190 displays that 
an accident is delaying a bus line (e.g., the bus line 125 
depicted in the fourth stage of FIG. 1) and therefore the 
currently displayed route is selected as the best transit route 
at the moment. 

0146 The second stage 710 illustrates that selection of 
the control 195 directs the map application to provide a 
separate display area 750 in order to display the additional 
identified transit routes. As described above, the identified 
available transit routes in some embodiments are ranked 
based on a set of criteria (e.g., the quickest route, the shortest 
route, etc.) and the initially displayed route is the highest 
ranked transit route among the identified routes. In the 
illustrated example, the criterion of ranking the transit routes 
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is the shortest trip duration. Therefore, in this example, the 
displayed route is a transit route with trip duration of 58 
minutes. 
0147. After selection of the control 195, the second stage 
710 shows that the more routes display area 750 now 
displays two additional route Summary presentations besides 
the initially displayed route Summary presentation that was 
displayed in the first stage. This stage also shows that the 
incident report 780 is shown at the top of the display area 
and before the route Summary presentation. In some 
embodiments, the incident report shown in the more routes 
display area is a more complete version of the incident report 
displayed in the route planning display area (i.e., the route 
presentation display area 130 of the first stage). As illus 
trated, the route Summary now shows that the accident has 
occurred in the bus leg (bus line 125) of the second transit 
route and consequently this transit route, because of the 
delay, is now the second best route among the identified 
rOuteS. 

0148. The three transit route summary presentations are 
shown in the more routes display area 750 based on their 
rankings (i.e., sorted from the shortest trip duration to the 
longest trip duration). Although not shown, some embodi 
ments display additional information in the display area 750 
for each route Summary presentation. For example, some 
embodiments display, in front of route Summary presenta 
tion, departure time or frequency of departures of the first 
transit line in the corresponding route Summary. Alterna 
tively, or conjunctively, some such embodiments display the 
departure frequency of the entire route for each route Sum 
mary. Other embodiments display other information Such as 
an incident report for each route Summary (if there is any). 
014.9 The second stage 710 also shows two more select 
able UI controls which are the Leave Now UI control 730 
and Custom UI control 740. This stage further shows a More 
Routes control 195 that is displayed at the end of the current 
route summary presentations. Selection of the Leave Now 
UI control 730 in some embodiments directs the map 
application to (1) change all the customized temporal set 
tings to the current date and time and (2) return to displaying 
the UI of the map application in the first stage 705. In some 
other embodiments, selection of the UI control 730 directs 
the map application to only change all the customized 
temporal settings to the current date and time. Selection of 
the Custom UI control 740, as will be discussed in more 
detail below in FIG. 9, directs the map application of some 
embodiment to provide a custom display area for modifying 
a set of user preferences. 
0150. In some embodiments, the map application pro 
vides a More Routes UI control 195 in the display area 750 
after it shows a specific number of transit routes in this 
display area (e.g., after each three transit routes). This stage 
also shows that the user selects the UI control 195 to view 
even more identified routes. The third stage 715 shows that 
as a result of selection of the control 195 in the more routes 
display area 750, two more available route summary pre 
sentations with lower rankings (i.e., higher trip duration) are 
displayed in the display area 750. This stage also shows that 
the user Scrolls the display area up to show additional transit 
routes that did not fit in the display screen of the device. 
0151. The fourth stage 720 shows that the display area is 
scrolled up and is now displaying all the three new transit 
route Summary presentations. This stage also shows that at 
the end of the displayed transit routes, the More Routes 
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control 195 is displayed again for viewing the next addi 
tional transit routes (if any). This stage also shows that the 
incident report 780 is not displayed in the more routes 
display area as a result of Scrolling the route Summaries. 
However, in some embodiments, the incident report 780 
always stays on top of the more routes display area even 
after Scrolling the transit routes. Some embodiments display 
three additional routes each time the control 195 is selected. 
Moreover, although not shown, Some embodiments provide 
additional selectable UI controls for interaction with the 
displayed route Summaries. For example, some embodi 
ments display a Share control next to each route Summary 
presentation for sharing the corresponding route Summary 
with one or more other persons. 
0152 FIG. 8 illustrates an example of replacing a dis 
played transit route with another identified route between the 
current location of the device and a destination location. 
More specifically, this figure shows, through four opera 
tional stages 805-820 of the map application UI 100, a user 
selecting the More Routes control 195 to view the other 
identified transit routes between the two locations and 
selecting one of the other available transit routes to replace 
the currently selected and displayed transit route. 
0153. The first and second stages 805 and 810 are iden 
tical to the first and second stages 705-710 of FIG. 7. More 
specifically, the first and second stages 805 and 810 show 
that the user Selects the More Route control 195 to view the 
other identified transit routes and upon selection of this 
control, the map application provides the more routes dis 
play area 750 which displays the initially displayed transit 
route summary presentation 830 along with two additional 
transit route summary presentations 840 and 850. The three 
transit routes, as described above, are ranked and Sorted 
based on the total duration of the trip in each transit route. 
Also the incident report in the display area 750 shows that 
the second route 840 which could have been the best route 
is delayed because of an accident and as such it is ranked 
second now in the list. 

0154 The third stage 815 shows that the user selects the 
transit route Summary presentation 840 (e.g., by tapping on 
the route summary presentation 840) even though the inci 
dent report is showing an accident along the bus line 125 of 
that transit route. As a result, the fourth stage 820 shows that 
the originally displayed route 830 that was displayed in the 
map presentation area 130, is now replaced by the selected 
route 840 which includes a bus route representation 860 and 
a subway route representation 870. This stage also shows 
that the information in the route summary display area 193 
is updated with the information of the newly selected route. 
That is, the display area 193 now displays the total trip 
duration as 1 hour and 35 minutes, which includes 0.2 miles 
of walking. 
0.155. In some embodiments, the incidents are character 
ized as either blocking incidents or non-blocking incidents. 
Some embodiments categorize an incident as a blocking 
incident when the incident causes the route, to which the 
incident is attached, almost unusable. For example when a 
construction work has caused a portion of a transit route to 
be shut down, that construction work would be characterized 
as a blocking incident. Some such embodiments categorize 
the incident as a blocking incident, when the incident causes 
the transit leg to which it is attached (i.e., along which it has 
occurred) unusable for more than a threshold amount of 
time. 
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0156 When a blocking incident is attached to a transit leg 
of a particular transit route, that particular transit route 
cannot be selected to replace a currently selected and dis 
played transit route. In other words, when a blocking inci 
dent has occurred along a particular identified transit route 
between two locations, even though the particular route is 
displayed to the user as one of the identified routes (e.g., in 
form of a route Summary presentation), the route cannot be 
selected by the user to replace another selected route. For 
instance, in the above illustrated example, if the accident 
that caused the delay for bus line 125 was a type of accident 
that made the bus route unusable for a long time (e.g., more 
than a threshold period of time) the incident would be 
characterized as a blocking incident, in which case the user 
was notable to select the route in the third stage even though 
its corresponding route Summary presentation was among 
the other identified route summaries. 
0157 Conversely, when a non-blocking incident is 
attached to a transit route (i.e., to a transit leg of the transit 
route) the transit route is still selectable and can replace the 
currently selected and displayed transit route. In the illus 
trated example, the accident along the bus route is a non 
blocking incident and as Such the user was able to select it 
to replace the originally selected transit route. 
0158 Lastly, the incident display area 190 is not updated 
because in the first stage, this display area was showing the 
same incident report as the reason for not displaying the 
route 840 as the best route in the first stage 805. In other 
words, in the first stage, the incident report showed the 
accident along the bus line 125 to indicate the reason for not 
choosing the transit route that included this bus line as one 
of its transit legs, while in the fourth stage, the incident 
report shows the same accident along the bus line 125 to 
indicate that the currently displayed route is delayed because 
of this accident. 

II. Customizing Transit Routes 
0159. As described above, the map application of some 
embodiments, upon receiving a request for transit routes, 
examines a set of transit vehicles of the same or different 
types (i.e., the same or different transit systems) that are 
available and provide transit services between two locations. 
The map application of some Such embodiments examines 
the transit services that start from locations near the current 
location of the device on which the map application runs (or 
a specified location), and end at locations near a desired 
destination location (e.g., a searched location). The map 
application (or the map service application) then identifies a 
set of transit routes based on Such an examination and ranks 
the identified transit routes based on a set of criteria. 
However, in examining the availability of the set of transit 
services, the map application of some embodiments also 
considers a set of transit preferences that are customized by 
the user of the device. 
0160 FIG. 9 illustrates an example of a custom display 
area provided by the map application of some embodiments 
in order to customize a set of transit preferences is identi 
fying different transit routes. More specifically, this figure 
shows, through four operational stages 905-920 of the UI of 
the map application, how a user can view and modify the set 
of user preferences that are currently set for identifying the 
available routes. In some embodiments, when a user cus 
tomizes the set of user preferences in the custom display 
area, the customized preferences do not change until the user 
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modifies them again. In some embodiments, some of the 
customized preferences (e.g., transit vehicle preferences) do 
not change, while other preferences (e.g., temporal settings) 
change after passage of a certain amount of time. In some 
embodiments, the set of user preferences changes back to a 
default mode when a user chooses to view all the possible 
available transit routes between the two locations. 

0.161 The first stage 905 shows the same map application 
UI that was shown in the second stage 710 of FIG. 7. More 
specifically this stage shows that the more routes display 
area 750 displays a set of three route summary presentations 
980 that are sorted in the display area based on their rankings 
(i.e., Sorted from the shortest trip duration to the longest trip 
duration). The first stage 905 also shows that the user selects 
the Custom UI control 740 in order to direct the map 
application to provide a custom display area for modifying 
a set of user preferences. 
0162 The second stage 910 illustrates that the map 
application provides a custom display area 930 that displays 
the set of user preferences after the user selected the Custom 
UI control 740 in the previous stage. The custom display 
area 930 includes a temporal section 940 for viewing and 
changing the departure date and time, a Leave Now UI 
control 950, and a transit preferences section 960 for view 
ing and changing the type of transit vehicles (transit system) 
that can be used by the different transit routes. As shown in 
this stage, the temporal section of the display area shows that 
the time is currently set to the current date and time (i.e., 
today at 1 pm). The second stage 910 further shows four 
different transit system names for the four different transit 
systems that can be used by the transit routes. Next to each 
transit system name, there is a UI item 965 for enabling or 
disabling the corresponding transit system. A user of the 
application can then enable or disable one or more transit 
systems that can be used in the transit routes through the UI 
items 965. 

0163 The four different transit systems shown in the 
figure are bus, Subway, light rail, and ferry. As described 
above, each of these four transit systems can include several 
different Subcategories in Some embodiments. For example, 
the bus category of Some embodiments includes single 
deckers, double-deckers, rigid buses, articulated buses, etc. 
provided by different bus service companies. Similarly, the 
light rail category of Some embodiments includes streetcars, 
trams, trolleys, etc. provided by different light rail service 
companies. As shown in this stage, the set of transit Systems 
(i.e., transit vehicle types) that should currently be used in 
the transit routes includes only buses and Subways as only 
the UI items 965 corresponding to these two transit systems 
are enabled. The second stage also shows that the user is 
adjusting the time to a different time of the day. 
0164. The third stage 915 shows that the user has set the 
departure time to a later time in the afternoon (i.e., from 1 
pm to 4 pm). In some embodiments the departure time is the 
time, at or after which, the first transit vehicle in the route 
departs from the transit station shown on the map represen 
tation. In some embodiments, the departure time is the time, 
at or after which, the user leaves the current location of the 
device or a specified starting location (e.g., the user's home). 
In some embodiments the departure time depends on the 
distance between the location of the device and the first 
transit station. Some such embodiments provide the first 
departure time of the transit line when the device is in close 
vicinity (i.e., within a threshold distance) or inside the transit 
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station. These embodiments provide the time to leave the 
current location of the device when the device is far from the 
transit station (i.e., outside the threshold distance). This 
stage also shows that the user selects the Back UI control 
970 which directs the map application to return to the 
previous display area (i.e., the more routes display area 750). 
(0165. The fourth stage 920 shows that the set of transit 
route summary representations 980 has been replaced by a 
new set of transit route summary representations 990. This 
is because the map application of Some embodiments, after 
any new change in the set of preferences, reexamines the 
available transit trips that start from locations near the 
current location or specific starting location of the device 
and end at locations near the destination location. The map 
application then identifies a new set of transit routes based 
on Such a reexamination and ranks the identified transit 
routes based on the set of criteria before displaying them. In 
the illustrated example, the map application (or the map 
service) examines the available routes after the change of 
time and realizes that some particular transit vehicles (all of 
the transit vehicles in this example) that were used by the 
transit routes are not available at the new temporal settings. 
AS Such, the map application identifies a new set of transit 
vehicles that are available at the newly set departure date and 
time. 
0166 Additionally as described above, in some embodi 
ments, some of the customized preferences do not change 
while other preferences change after passage of a certain 
amount of time. In some embodiments, when a user changes 
the date and time of the departure to a desired new time, the 
map application modifies the date and time after passage of 
certain number of hours if the desired time is still not 
reached. In some other embodiments, the map application 
does not modify the customized date and time until the date 
and time lapses. 
0167 FIG. 10 illustrates another example of customizing 
a set of transit preferences in the custom display area. More 
specifically, this figure shows how a user can view and 
modify the types of transit systems for which the application 
will provide transit routes to the user through four opera 
tional stages 1005-1020 of the UI of the map application. 
The first stage 1005 shows a similar UI to the UI displayed 
in the last stage 920 of FIG. 9. This stage further shows a set 
of transit route summary representations 990 in the more 
routes display area 750 and that the user is selecting the 
Custom UI control. 

0168 The second stage 1010 also shows a similar custom 
display area 930 as in the third stage of FIG. 9, except that 
in this stage, the user interacts with one of the UI controls 
965 that is associated with the subway system under the 
transit vehicle type section. More specifically, the user 
disables the subway system through the UI control 965 (e.g., 
by tapping on the control, by dragging the control to the left, 
etc.). 
0169. The third stage 1015 of the figure shows that as a 
result of deselecting the subway, three of the four transit 
vehicle types (i.e., Subway, light rail, and ferry) are now 
disabled and the only transit vehicle type that is enabled is 
the bus system. As described above, in some embodiments, 
when a user customizes the set of transit vehicle types, the 
customization remains the same until the user makes addi 
tional changes to the transit vehicle types. For instance, as 
long as the user doesn't change any of the transit vehicle 
types shown at this stage, for each Subsequent transit route 

Dec. 8, 2016 

identification, the map application only identifies transit 
routes that use buses as their transit vehicles. This stage also 
shows that the user selects the Back control 970 (e.g., by 
tapping on the control) to view the previous display area. 
(0170 The fourth stage 1020 shows that the set of transit 
route summary representations 990 has been replaced by a 
new set of transit route summary representations 1030. This 
is because after any new change in the set of preferences, the 
map application reexamines the available transit trips that 
start from locations near the current location of the device 
and end at locations near the destination location. The map 
application then identifies a new set of transit routes based 
on Such a reexamination and ranks the identified transit 
routes based on the set of criteria before displaying them. In 
the illustrated example, the map application examines the 
available routes after the user disables the subway system. 
As such, all routes that use a Subway for one or more 
portions (transit legs) in the set of transit Summary routes 
990 are replaced by transit routes that do not use subway 
system. As indicated in the new route Summary representa 
tions 1030, all of the route summaries include only buses as 
the transit vehicles of the routes. 
0171 As discussed above, when the map application of 
some embodiments is not able to find any available transit 
route between two locations due to the settings of the user 
preferences, the application allows the user to change the 
settings back to default settings so that the application can 
examine all possible combinations of transit vehicles of 
different transit systems. The map application of some such 
embodiments provides such an option to the user when no 
routes are available using only the user's preferred transit 
vehicles. 
0172. The selection of this option enables the user to 
view the available transit routes between the two locations 
without having to return to the custom screen to change the 
preferences again. As discussed above, some embodiments 
determine whether any other route is available first and then 
provide an option to the user to switch all transit vehicle 
preferences to the default preferences (i.e., including all 
types of transit vehicles). 
(0173 FIG. 11 conceptually illustrates a process 1100 that 
the mapping service of Some embodiments performs to 
provide a transit route or a third-party routing application 
based on the availability of the transit route when a set of 
transit preferences is customized by the user. In some 
embodiments the map application performs this process 
while the application receives different transit data required 
for performing the process from one or more mapping 
services. 
(0174. The process 1100 begins by receiving (at 1105) all 
possible transit routes between a specified location (e.g., the 
current location of the device) and a destination (e.g. a 
searched location). As described above these transit routes 
include the transit routes that the application has identified 
(e.g., through a mapping service) as transit routes that each 
uses a combination of one or more transit vehicles that 
travels from a location near or at the specified location to a 
location near or at the destination. 
(0175. The process 1100 then determines (at 1110) 
whether there is at least one transit route available based on 
the customized set of transit preferences. As described above 
a user can change the settings of the transit preferences in 
Some embodiments. For instance the user may change the 
current location's departure time (the time that the user 
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wishes to leave the current location) to a later time. The user 
may also wish to use a transit route that includes only one 
or more particular types of transit vehicles. For instance the 
user might set the transit vehicle types to include only buses, 
or only buses and Subway trains. The process of some 
embodiments after receiving the identified routes determines 
whether any of the identified routes match the customized 
transit preferences set by the user. 
0176 When the process determines that one or more 
identified routes match the user settings, the process ranks 
the identified routes (based on a set of criteria) and displays 
(at 1115) the best ranked transit route to the user. The process 
then ends. As described above, the set of criteria may include 
the transit trips duration, the transit trip's distance, the 
number of transit vehicle changes, the total walking distance 
for the trip, etc. In some embodiments the set of criteria 
changes based on different factors (e.g., the area in which the 
transit System is used, the time (time of day, week, etc.), the 
season, etc.). Some embodiments allow the user to change 
one or more of items in the set of criteria. In some other 
embodiments the set of criteria is predefined and the user 
cannot change it. 
0177. When the process determines that there is no 
available transit route based on the customized transit pref 
erences, the process of Some embodiments determines (at 
1120) whether there is at least one transit route at the current 
time, or within a threshold time, that uses a combination of 
all possible types of transit vehicles (i.e., uses the default 
settings). Specifically, the process determines that if all 
transit vehicles of different types were available at this time, 
a transit route could be identified between the specified 
location and the destination. 
0.178 If the process determines that at least one transit 
route could be identified that uses all possible combination 
of transit vehicles, the process provides (at 1125) a select 
able option to the user to view the additional routes that use 
all types of transit vehicles. The process then ends. On the 
other hand, if the process determines that no transit route is 
available even after setting the transit preferences back to 
the default settings (in order to use all possible combinations 
of transit vehicles of different transit systems), the process 
provides (at 1130) a set of third-party routing applications in 
the manner described above by reference to FIG. 2. The 
process then ends. 
0179 Some embodiments perform variations of the pro 
cess 1100. The specific operations of the process 1100 may 
not be performed in the exact order shown and described. 
Additionally, the specific operations may not be performed 
in one continuous series of operations, and different specific 
operations may be performed in different embodiments. For 
example, in some embodiments, instead of changing the 
transit preferences to default settings in order to determine 
whether other routes are available that use all possible 
combinations of transit vehicles, some embodiments first 
display the selectable option to the user. Some such embodi 
ments allow the user to change the settings back to default 
settings by selecting the provided option and then examine 
all possible combinations of transit vehicles of different 
transit systems. 
0180 FIG. 12 illustrates, through four operational stages 
1205-1220 of the map application UI of some embodiments, 
an example of using one such option. This figure shows how 
a single UI control directs the map application to examine all 
possible trips made by different transit vehicles between two 
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locations when the current settings of the user preferences 
has left no transit route available to be displayed. The UI 
displayed in the first stage 1205 shows a similar UI to the 
displayed UI in the third stage 1015 of FIG. 10. This stage 
shows that the only transit system that is currently enabled 
and preferred is the bus system. As such, the map application 
only identifies transit routes that use buses as their transit 
vehicles. The first stage also shows that the user is modifying 
the time of the trip (e.g., by Scrolling down the meridiem 
(am/pm)). 
0181. The second stage 1210 shows the same custom 
display area 930 that now displays the scheduled departure 
time as 4:00am and the only preferred transit system as the 
bus system. This second stage also shows that the user is 
selecting the Back UI control 970 which directs the map 
application to return to the previous more routes display area 
T50. 

0182. The third stage 1215 shows that as a result of 
adjusting the departure time to 4:00 am, the more routes 
display area 750 is not displaying any route Summary 
representation which means that no transit route with the 
current settings can be identified. This is because the only 
transit vehicle that the map application could examine for 
the transit route was buses and at the specified time of the 
day (i.e., 4 am) no bus is available for any route. This is 
further evinced by the text notification 1240 that is displayed 
in the display area 750. The text notification 1240 reads that 
no transit vehicle is available at this time. The third stage 
1215 also shows that the user is selecting the Show All 
Vehicles UI control 1230 (e.g., by tapping on the UI control). 
0183 The fourth stage 1220 shows that selection of the 
UI control 1230 has caused the map application to look for 
all available transit vehicles that provide service during the 
specified time and between the specified starting location 
and destination location. As shown at this stage, the map 
application has identified only one transit route that uses a 
subway train (i.e., subway train 166) as the only transit 
vehicle that is available at the specified time and date. The 
more routes display area 750 also shows that the identified 
route requires a lot of walking (i.e., 3.2 miles of walking) 
The map application has identified a route that uses Subway 
transit system despite the fact that the user had previously 
disabled this transit system. 
0184. In some embodiments, after the map application 
changes the user specified settings (e.g., enables all the 
previously disabled transit Systems) and displays all of the 
possible transit routes to the user, the map application 
retrieves the previously specified settings (i.e., the previous 
customized user preferences) for future operations. That is, 
in the illustrated example, the map application disables all 
the transit systems except the bus system, after it shows the 
identified route to the user and after the users interaction 
with the route Summary presentation (e.g., selecting the 
route, canceling the route, etc.). 
0185 FIG. 13 illustrates another example of using a 
single UI control to enable all possible transit systems in 
route identification. This figure shows, through three opera 
tional stages 1305-1315, how a single UI control in another 
display area of the map application UI (e.g., the route 
planning UI) directs the map application to examine all 
possible trips made by different transit vehicles between two 
locations. The UI displayed in the first stage 1305 shows an 
identical UI 100 displayed in the third stage 115 of FIG. 1. 
This stage shows the three navigation mode controls through 
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which the user can direct the map application to provide one 
or more driving routes, walking routes, and transit routes 
from the device's current location to the specified destina 
tion (i.e., to 123 A Street in this example). The first stage 
1305 also shows the driving mode control is highlighted to 
indicate that the route 175 that the application initially 
provides is a driving route. This stage further illustrates that 
the user selects the transit control 182 (e.g., by tapping on 
the tab 182) to change the navigation mode of the applica 
tion from a driving navigation mode to transit navigation 
mode. 

0186 The second stage 1310 shows that no transit route 
is displayed over the map presentation. In other words, the 
map application was not able to identify any transit route 
between the two specified locations. There are several 
reasons for a map application of some embodiment not to be 
able to find any available transit route. The map application 
of some embodiments does not identify a route between two 
locations when no transit vehicle provides service between 
the locations or when the application does not have data for 
transit services in the area. Another reason might be the 
customized set of preferences. In the illustrated example, a 
user might have disabled all transit vehicles except the bus 
lines (similar to the example illustrated in FIG. 12). On the 
other hand, the example shows the current time on the 
device as 1:20 am at which no bus line provides transit 
service in the area. 
0187. This is further evinced by the message 1330 shown 
in the incident display area 190 in the second stage. The 
displayed message states that no transit vehicle is available 
and buses start operating at 6:00 am. As shown, in some 
embodiments the map application uses multiple lines to 
display the incident information if necessary. The second 
stage also shows that the user selects the UI control to direct 
the application to examine all available transit vehicle types. 
That is, the user selects the Show All Vehicles UI control 
1340 (e.g., by tapping on the UI control) to switch any 
specified user preferences back to the default mode and to 
enable all available transit vehicle types. 
0188 The third stage 1315 shows that as a result of 
selecting the UI control 1340, the application has identified 
one transit route 1350 that is a combination of a walking 
path and a Subway train path each of which is presented by 
a different representation over the map presentation. This 
stage further shows that the incident display area 190 
displays the estimated arrival time and the route Summary 
display area 193 displays a walking person representation 
for the walking leg of the trip and a Subway train represen 
tation for the subway leg of this transit route. The display 
area 193 at this stage also shows that the total trip time is 1 
hour and 45 minutes which involves a total walking distance 
of 2.2 miles. 

0189 In some embodiments, when a user selects a pre 
sentation of a route Summary (e.g., by tapping on the 
presentation), the map application provides a list view (e.g., 
a navigation list view) of the transit route that provides a list 
of detailed instructions on how to navigate the transit route. 
In some embodiments, each leg of the transit route that is 
travelled by a transit vehicle corresponds to a pair of 
navigation instructions in the list view. 
0190. More specifically, in some such embodiments, for 
each leg of the trip (the transit route) that is associated with 
a different transit vehicle, a first instruction sets forth the 
name of the transit station (e.g., bus stop, Subway stations, 
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ferry terminal, etc.) to board the transit vehicle and the 
second instruction states the name of the transit station to 
exit the transit vehicle. Some other embodiments display all 
the instructions related to a transit leg in one navigation 
instruction. Some embodiments also provide a navigation 
instruction for each walking portion (between the stations, 
from the departure point to the first station, and from the last 
station to the destination) of the transit route. 
0191 In some embodiments, in between each pair of 
instructions for a particular leg (portion) of the route, other 
information related to that particular leg is displayed. For 
example, in some embodiments, between the two instruc 
tions of each pair, the map application describes the distance 
associated with the leg, the number of transit stations (e.g., 
bus stops) while on the transit vehicle, and a total travel time 
for the leg. Additionally, the map application of some 
embodiments sets forth the required walks between the legs 
of the trip by presenting the walking distance and time 
between each leg that is associated with a transit vehicle. 
0.192 Some embodiments provide the transit navigation 
instructions differently. For example, in some embodiments 
each instruction in the list is for a next transit maneuver of 
the passenger and therefore each walking instruction appears 
as a separate instruction in the list and not in between each 
pair of instructions. Additionally, Some embodiments pro 
vide different transit information between each pair of 
instructions, or alternatively do not provide any additional 
information between the instructions. 

0193 FIG. 14 illustrates one such transit route list view. 
This figure illustrates, through two operational stages 1405 
1410 of the UI of the map application of some embodiments, 
that selection of a transit route Summary representation 
directs the map application of some embodiments to provide 
a list of navigation instructions associated with the selected 
transit route. The first stage 1405 shows a representation of 
the best identified route 1420 drawn over a portion of the 
map presentation displayed in the map presentation area 
130. The identified transit route 1420 includes two different 
bus legs 1425 and 1435, a walking portion 1430, and a 
subway leg 1440. 
0194 The first stage 1405 also shows that the route 
Summary display area 193 displays a transit route Summary 
representation that includes a bus representation for the bus 
of the line 56 that travels the leg 1425, a walking person 
representation for the walking portion 1430, a bus represen 
tation for the bus of the line 166 that travels the leg 1435, 
and a subway train representation that travels the leg 1440 
of the transit route. The incident display area 190 displays 
that an accident is delaying a bus line (e.g., the bus line 125 
depicted in the fourth stage of FIG. 1). Lastly, the first stage 
1405 shows that the user selects the transit route summary 
representation presented in the transit route Summary dis 
play area 193 (e.g., by tapping on the transit route Summary 
display area). 
0.195 The second stage 1410 shows that upon selection 
of the transit route Summary representation in the previous 
stage, the map application provides a list of navigation 
instructions for the transit route in a list view display area 
1450. The list view display area 1450 is a scrollable display 
area and the user can scroll up and down to view next and/or 
previous information. As described above each pair of 
instructions in the list is associated with a particular leg of 
the trip traveled by a particular transit vehicle in some 
embodiments. Additionally, the map application of some 
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embodiments displays representations of the walks that are 
required to go (1) from the current location (of the user) to 
the first transit station (e.g., bus stop, Subway station, etc.), 
(2) between the transit stations of two consecutive legs of the 
trip, and (3) from the last transit station to the desired 
destination. 
0196. The second stage 1410 shows that the map appli 
cation displays, in the list view display area 1450 three legs 
1465 of the route that are depicted by solid lines and three 
walking distances 1470 that are depicted by dashed lines. 
Each pair of instructions 1460 in the set of instructions 
includes the information for boarding a transit vehicle at a 
first transit station and exiting the transit vehicle at a second 
transit station. For example, the first two instructions 1460 
of the illustrated example instruct the user of the device to 
take the bus 56 northbound at Jerry Street and then exit the 
bus 56 at Allen Street. Similarly the second pair of instruc 
tions in the illustrated example instructs the user to take the 
bus 244 eastbound at Kellie Street and exit the bus 244 at 
Bart Avenue. 
0197) Giving the name of the boarding and exiting transit 
stations, however, might not be enough and a passenger can 
easily get confused about how many more stations the 
passenger should travel with the transit vehicle before 
exiting the transit vehicle. In order to help the passenger 
(user) even more, the map application of some embodiments 
also displays additional information about each leg 1465 of 
the route next to the leg. For example, the information next 
to the first leg 1465 of the illustrated example, provides the 
passenger with the number of bus stops (1 bus stop), the 
distance that should be traveled by the bus 56 (0.4 miles), 
and the estimated time of travel (5 minutes). 
0198 The second stage 1410 also shows that the map 
application provides the walking instructions in form of 
dashed lines 1470 in between each pair of instructions 1460. 
The walking instructions describe the walking distance and 
time between each pair. For example, the first walking 
instruction 1470 instructs the user to walk 0.6 miles (about 
15) minutes after the user exits the bus 56 in order to reach 
the next bus stop for the second leg of the trip. The map 
application of some embodiments also provides the walking 
instructions between the current location of the user and the 
first transit station (not shown) and between the last transit 
stations and the destination (i.e., the last walking instruction 
1470). 
0199. One example of displaying a list view and the 
different types of information and instructions shown in the 
list view in some embodiments was described through the 
second stage 1410 of FIG. 14. However, the type of infor 
mation and the way this information is displayed may be 
different in different embodiments. For example, in some 
embodiments some or all of the additional information about 
a leg of a trip that is displayed next to the leg 1465 in the list 
view is different from what is shown in this stage. For 
instance, Some embodiments do not provide the number of 
stations during each trip while some other embodiments 
provide more information Such as the name of each station 
while traveling on a particular transit vehicle. Various 
embodiments may include other combinations of this infor 
mation and the displayed information. 
0200 Furthermore, the information provided in the 
instructions 1460 is different in different embodiments. For 
example, Some embodiments provide local directional terms 
that are used in each locality for different cardinal points in 
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each instruction that involves boarding a transit vehicle. In 
the illustrated example, if the local term "uptown' is used 
for the vehicles that head “north, some such embodiments 
would display “take bus 56 uptown . . . for the first 
instruction 1460, instead of displaying “take bus 56 north. 
... The labeling of directions based on the locality in which 
the transit route is displayed is further discussed in detail 
below with reference to FIG. 22. 
0201 Additionally, some embodiments provide a depar 
ture time of each transit vehicle in the first instruction of 
each pair of instructions 1460. In some embodiments, the 
format in which the departure time is displayed depends on 
whether the transit vehicle is classified as a high frequency 
or low frequency transit vehicle. For example for some types 
of transit vehicles, the departure time that is displayed 
includes a frequency of departures of a particular transit line 
from a particular transit station at a particular time period, 
while for some other types of transit vehicles (from a 
different transit system), the departure time that is displayed 
includes the time at which the transit vehicles of the line 
leave the station. In some embodiments the transit vehicles 
of the same type can be classified as high and low frequency 
vehicles for different lines, at different stations, or at differ 
ent time periods. The different treatment of high and low 
frequency transit vehicles is further discussed in detail 
below with reference to FIGS. 24-25. 

(0202 FIG. 15 illustrates another example of a list of 
navigation instructions associated with a selected transit 
route. This figure illustrates, through two operational stages 
1505-1510 of the UI of the map application of some embodi 
ments, that selection of a transit route Summary representa 
tion directs the map application of Some embodiments to 
provide a list of navigation instructions associated with the 
selected transit route. The first stage 1505 shows an identical 
UI of the application as the UI shown in the first stage of 
FIG. 14. The route summary displays a transit route sum 
mary representation that includes a bus representation for 
the bus of the line 56, a walking person representation for the 
walking portion, a bus representation for the bus of the line 
166, and a subway train representation that travels the last 
leg of the transit route. The first stage 1505 also shows that 
the user selects the transit route Summary representation 
presented in the transit route Summary display area 193 (e.g., 
by tapping on transit route Summary display area). 
0203 The second stage 1510 shows that upon selection 
of the transit route Summary representation in the previous 
stage, the map application provides a list of navigation 
instructions for the transit route in a list view display area 
1550. The list view display area 1550 is a scrollable display 
area and the user can scroll up and down to view additional 
information. Each navigation instruction in the list is asso 
ciated with a particular leg of the trip traveled by a particular 
transit vehicle or a walking portion of the transit route in 
Some embodiments. That walking portions of Some embodi 
ments are the walking distances that are required to go (1) 
from the current location (of the user) to the first transit 
station (e.g., bus stop, Subway station, etc.), (2) between the 
transit stations of two consecutive legs of the trip, and (3) 
from the last transit station to the desired destination. 

0204 The second stage 1510 also shows that the map 
application displays in the list view display area 1550 a 
navigation instruction for each next transit maneuver in the 
transit route. Specifically, each navigation instruction in the 
list includes instructions for (1) a walking portion to reach 
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the next transit station of the next leg of the transit route, (2) 
boarding the next transit vehicle that services the next leg, 
(3) exiting the transit vehicle, and (4) walking portion to the 
destination. Additionally, for each next transit vehicle, the 
navigation instruction provides the departure time 1560 of 
the transit line. As described above and below, the departure 
time can be in the form of frequency of departures for high 
frequency transit lines (e.g., bus line 56 and Subway line 
166) or departure time of the next transit vehicle from the 
station (e.g., bus line 244). 
0205 As stated before, this is one example of the navi 
gation list view of some embodiments. Some embodiments 
provide more information in the instructions of the list view. 
For example, Some embodiments display each transit legs 
duration or each walking portions duration in the navigation 
instructions. 

III. Transit Information in Placecards 

0206 A. POI Placecards 
0207 Some embodiments provide a user interface for 
presenting different types of detailed information about a 
point of interest (POI). These information displays may be 
referred to as placecards or staging areas. The POI placecard 
of some embodiments includes a scrollable display area that 
includes different sections for displaying images of the POI 
as well as different types of information about the POI. The 
different types of information in some embodiments 
includes general information about the selected POI (e.g., 
address, photos, ratings, etc.) as well as different types of 
transit vehicles that are accessible from the POI (e.g., transit 
stations that are in the vicinity of the POI). 
0208. As described above, the map application of some 
embodiments displays a banner above a pin that is displayed 
over a map presentation for a searched location. In some 
embodiments, the user can select a UI item in the banner for 
more information about the POI. Upon selection of the UI 
item in the banner of some such embodiments, a display area 
(placecard) opens up for that POI. The different ways of 
displaying placecards (or stages) of some embodiments and 
the different types of information that they provide are 
further described in U.S. Patent Publication 2013/0326384, 
published on Dec. 5, 2013, which is incorporated herein by 
reference. 
0209 FIG. 16 illustrates, in four operational stages 1605 
1620 of the UI of the map application, how a placecard for 
a point of interest (POI) can be requested and displayed in 
some embodiments. Some embodiments provide the user 
with a search box to search for a particular location. The user 
may then enter an address of a particular place or alterna 
tively a name of the place in the search box. When the 
address (or name) of the place is specified, the map appli 
cation of Some embodiments drops a pin over a presentation 
of the map to display the exact location of the place on the 
map presentation. In addition, Some Such embodiments 
display a banner over the pin for providing more information 
about the place. 
0210. The first stage 1605 of FIG. 16 illustrates a search 
box 125, a map presentation area 130 that displays a 
geographical area, a pin 135, and a banner 140. The banner 
140 includes a selectable route control 145, which is 
depicted as a presentation of a car, a name 150 of the 
searched place, and a selectable control 155, which is 
depicted as a right arrow. In the search box 125, a user can 
enter a search parameter to search for a particular location 
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for display in the map presentation area 130. In some 
embodiments, the search parameter can be an address or 
name of an entity (e.g., a business, organization, person, 
etc.), or some other parameter. When the map application 
can identify one or more locations for a search parameter 
that it receives, the map application in Some embodiments 
(1) displays in the presentation area 130 a map that displays 
Some or all of the identified locations, and (2) displays a pin 
135 or other location indicator for each displayed location to 
identify the position of the identified location. Also, in some 
embodiments, the map application display a banner 140 over 
one of the pins 135 for providing access to more information 
about the location identified by the pin. 
0211. The first stage 1605 of the figure shows that the 
user has entered a name of a POI in the search box 125 
(union square). As a result, the application displays, in the 
map presentation area 130, a map of a particular geographi 
cal area in which the POI is located. This stage also shows 
that the application further displays (1) the pin 135 over the 
map presentation to identify the location of the POI on the 
map and (2) the banner 140 over the pin. As shown, this 
banner includes the name of the POI “Union Square.” and a 
selectable control 155, which when selected causes the map 
application to present a display area (e.g., a placecard) that 
provides more information about the identified location. The 
first stage also shows that the user selects the UI control 155 
to see more information about the place including the transit 
stations in the vicinity of the place. 
0212. The second stage 1610 shows that as a result of 
selection of the UI control 155, the map application displays 
a placecard for the searched POI. The placecard of some 
embodiments displays different types of information about 
the place in the scrollable display area 1660 of the placecard. 
This information can be categorized into three different 
categories that are displayed in three different sections of the 
display area 1660 in some such embodiments. These three 
different sections include the media section 1630, the gen 
eral information section 1640, and the transit information 
section 1650, although other embodiments may include 
additional sections. 

0213. The media section 1630 of some embodiments 
displays different media about the POI. In some embodi 
ments, the map application initially displays a 3D animation 
of the POI when it displays the placecard, while in some 
other embodiments the map application displays a set of 
images from inside and outside the POI. 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 map application of Some embodiments finds the next 
available type of image to display in the media section 1630 
of the display area 1660. For instance, the map application 
may display a satellite view of the POI. In some embodi 
ments, in order to provide an animated effect, the map 
application rotates (e.g., clockwise) the satellite image of the 
POI. 

0214. In some embodiments, the map application deter 
mines the type of media of the POI to initially display in the 
media section 1630 based on the type of POI that is selected. 
For instance, when the POI is a restaurant, the map appli 
cation of Some embodiments initially displays images of 
culinary dishes the restaurant offers or interior images of the 
restaurant. When displaying Such images, the map applica 
tion of different embodiments employs different effects to 
display different images. More information about the media 
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section and the information included in the media section is 
described in U.S. Patent Publication 2013/0326384, pub 
lished on Dec. 5, 2013. 
0215. The general information section 1640 of the dis 
play area 1660 in some embodiments includes different 
information about the POI such as a URL for the POI, the 
address of the POI, directions to and from the POI, the 
reviews gathered by information aggregation entities (e.g., 
Yelp. Facebook, Twitter, etc.) about the POI, photos gath 
ered by the information aggregation entities, etc. Although 
in the illustrated example, only the aforementioned infor 
mation are depicted, one of ordinary skill in the art realizes 
that the information can include other information Such as 
hours of operation (e.g., when the POI is a business), 
category, Suitability for children, etc. The second stage also 
shows that the user Scrolls the display area up to see more 
information about the POI including the transit information. 
0216. The third stage 1615 illustrates that new informa 
tion about the POI is now displayed in the display area 1660 
after Scrolling up the information shown in the previous 
stage. This stage also shows that the third section 1650 of the 
display area includes the transit information for the selected 
POI (i.e., Union Square). More specifically, the displayed 
information in the third section 1650 now includes the 
subways that are in close vicinity with the POI. The different 
Subway lines in the illustrated example are shown under a 
first subway station that is located on the 15" Avenue and 
45" Street, and a second subway station that is located on the 
16" Avenue and 44" Street. The third stage also shows that 
the user scrolls the display area up to see more transit 
information (if any) about the POI. 
0217. The fourth stage 1620 shows the display area 1660 
displaying more transit information in the transit section 
1650 after the user scrolls up the screen. The displayed 
information in the third section 1650 includes other avail 
able transit vehicles that are close to the POI, which in the 
illustrated example are nearby bus stops and the bus lines 
that stop at these bus stops. One of ordinary skill in the art 
would realize that the display format and the content of the 
displayed information can be different in different embodi 
ments. For instance, in Some embodiments, more informa 
tion about the nearby transit vehicles is displayed to the user. 
In some such embodiments, the provided information 
includes the departure time of each transit vehicle (e.g., both 
as a frequency of departures for high frequency vehicles and 
the scheduled departure time for low frequency vehicles), 
the walking distance to each displayed transit station, etc. 
This stage also shows that the user can create a new contact 
for the selected POI in the device's contact list or add the 
POI to one of the current contacts through the corresponding 
selected UI items. The user may also report a problem 
through the Report a Problem UI item. 
0218 B. Transit Station Placecards 
0219. In addition to providing transit information for a 
selected point of interest, the map application of some 
embodiments provides detailed transit information for a 
particular transit station when the particular transit station is 
selected. In some embodiments, when a user selects a transit 
station on a map view (e.g., by tapping on a selectable 
representation of the station that is displayed on a map 
presentation), the map application provides a display area 
(transit placecard) that includes various information about 
the transit station and the different transit lines that depart 
from the transit station. For instance, the map application of 
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Some embodiments provides the name and address of the 
transit station as well as the departure schedule of the 
different transit lines from the transit station. 

0220 FIG. 17 illustrates how a user can access and view 
a transit station placecard that provides transit Schedules 
related to the transit station. More specifically, this figure 
shows, through four operational stages 1705-1720 of the 
map application UI, a user selecting a particular transit 
station that is displayed on a map of a geographical area. The 
user can then view the departure schedule of all of the transit 
vehicles that stop at the particular transit station. The map 
application of Some embodiments takes into account the 
locality in which the transit station is located as well as the 
type of the transit vehicles (e.g., to which transit System the 
transit vehicles belong) in providing the information in the 
departure schedule. 
0221) The first stage 1705 shows a similar map applica 
tion UI to the UI displayed in the first stage 1405 of FIG. 14. 
This stage shows a representation of the best identified 
transit route that is drawn over a portion of the map 
presentation. The identified transit route includes two dif 
ferent bus legs, a walking leg, and a Subway leg 1440. This 
stage also shows that the route summary display area 193 
displays a transit route Summary representation that includes 
a bus representation for the bus of the line 56, a walking 
person representation for the walking portion, a bus repre 
sentation for the bus of the line 166, and a subway train 
representation for the leg 1440 of the transit route. The 
incident display area 190 displays an incident report that 
informs the user an accident is delaying one of the two bus 
lines used in the transit route. 

0222. The second stage 1710 shows that the user selects 
the last transit station 1725 of the displayed transit route. In 
Some embodiments each transit station for which a transit 
station placecard is available is presented on a map with a 
selectable transit station representation. In some other 
embodiments, the map application displays a transit station 
representation for every transit station that is displayed on 
the map presentation. In yet other embodiments, the map 
application does not display any transit station representa 
tion over the map presentation and selecting the transit 
station (e.g., by tapping on the display area over the map 
presentation at or around the area that the transit station is 
located) would cause the map application to display a transit 
station placecard for the selected transit station. In some 
embodiments, selecting the transit station on the map directs 
the application to provide a banner similar to the banner 
displayed for the destination in this stage. The user can then 
select the transit station placecard by selecting the corre 
sponding control on the banner (e.g., the right arrow 
depicted on the right hand side of the banner for “123 A 
Street' destination). 
0223) The third stage 1715 illustrates that the map appli 
cation, in response to the selection of the Subway station 
1725, displays a display area 1730 for the transit station 
placecard which includes general information about the 
transit station (i.e., subway station 1725) as well as the 
departure schedule of the transit vehicles (i.e., subway 
trains) of different lines. Although in the illustrated embodi 
ment, the general information only includes the name and 
address of the transit station, some other embodiments 
provide a variety of information about the transit station in 
the transit station placecard. For instance, the map applica 
tion of some embodiments provides information Such as 
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directions to and/or from the station, images of the station 
(e.g., from both inside and outside the station), the reviews 
gathered by information aggregation entities (e.g., Yelp. 
Facebook, Twitter, etc.) about the transit station, etc. 
0224. The third stage also shows the departure schedule 
for all subway trains that leave the station in the Uptown 
direction. More specifically, this stage shows a trip heading 
1740 for all the trains that travel north (i.e., in the Uptown 
direction), a line number 1745 for each train, a frequency of 
departure 1750 of each train, and a countdown 1755 to the 
next scheduled train's departure. As will be discussed in 
more detail below with reference to FIG. 22, the map 
application of Some embodiments identifies a local direc 
tional term for every cardinal direction towards which a set 
of transit vehicles travel (if such a term is available). The 
map application of some embodiments identifies these terms 
based on the geographical area in which the transit station 
located (e.g., the terms that are used in a certain locality). 
The map application then displays the identified term as a 
header for the set of transit vehicles that travel in each 
particular direction. 
0225. In the illustrated example, the term that is used 
(e.g., by the passengers and transportation system of this 
particular geographical area in which the Subway station 
located) for the north is “Uptown.” Hence the map appli 
cation has identified and displayed Uptown as a header for 
the subway trains that travel northbound from the subway 
station. Under the header, the map application lists Subway 
trains of the lines that are scheduled to depart from the 
Subway station in the specified direction. That is, the map 
application of Some embodiments displays a list of Subway 
lines, the trains of which will leave the subway station 
during a certain time period from the current time (e.g., the 
subway trains that leave the station in the next 15 minutes). 
In the shown example of stage 1715, three different subway 
trains of the lines 15, 56, and 99 will leave the station in the 
Uptown direction in the next 7 minutes from the current time 
of the device (i.e., 1:20 pm). 
0226. The frequency of departure 1750 of each train in 
the third stage 1715, shows the time intervals at which a next 
train of the line leaves the subway station. As will be 
discussed in more detail below by reference to FIGS. 24-25, 
the map application of Some embodiments provides a depar 
ture time for each transit vehicle of a transit line in a 
particular format. The map application of some Such 
embodiments categorizes the transit lines into two categories 
of high frequency transit lines and low frequency transit 
lines. Depending on the category of the transit line the map 
application displays the departure time of the transit vehicles 
of that line in a different format. For a high frequency transit 
line, the map application displays the departure times in a 
frequency format, which includes the frequency of depar 
tures of the transit vehicles of the line from the station. For 
a low frequency transit line, the map application displays the 
departure times of the transit vehicles of the line in an 
absolute time format, which includes the time at which the 
transit vehicle leaves the station. 

0227. In order to determine whether a transit line is high 
frequency or low frequency, the map application of some 
embodiments first evaluates the frequency of departures of 
the transit vehicles of the line from a transit station. The 
application then determines whether the evaluated fre 
quency is greater than a threshold (e.g., a predefined time 
period). When the evaluated frequency is greater than the 
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threshold, the map application of some Such embodiments 
categorizes the transit line as a low frequency transit line. On 
the other hand, when the evaluated frequency is less than or 
equal to the threshold, the map application categorizes the 
transit line as a high frequency transit line. 
0228. In the illustrated example, the map application has 
categorized the Subway trains of this line at this particular 
Subway station as high frequency transit vehicles. As such, 
the departure schedule of the subway train of line 15 is 
displayed in frequency format (i.e., every 5 minutes). Simi 
larly, the map application has determined that Subway trains 
of the line 99 are high frequency trains at this station. 
Consequently, the departure schedule of the subway trains of 
line 99, although different from the subway trains of line 15, 
is displayed in frequency format as well (i.e., every 10 
minutes). Some embodiments provide a novel method of 
calculation of the frequency of departures of the transit 
vehicles of different lines from different transit stations. The 
method of calculation of the frequencies of departures of 
different transit vehicles is also described in details below by 
reference to FIGS. 26-28. 

0229. The third stage 1715 further shows a countdown 
1755 to the next scheduled subway train's departure of each 
Subway line. The map application of Some embodiments 
provides a countdown to the next scheduled transit vehicle's 
departure in order to provide a more precise time of depar 
ture to the user. The combination of the countdown and the 
frequency provides the user with all the information needed 
for the departure schedule of a transit vehicle. In other 
words, a user would realize how long more the user has to 
wait for the next train of the line by looking at the count 
down information. At the same time, the user would know 
how much more the user has to wait if he misses the next 
train by looking at the frequency of the departures. 
0230. Lastly, the third stage shows that the user is scroll 
ing up the information displayed in the transit station 
placecard in order to view other transit information provided 
by the placecard. Consequently, a user, with a glance at the 
illustrated placecard, would realize that three different sub 
way trains of the lines 15, 56, and 99 will leave the station 
in the Uptown direction in the next 7 minutes from the 
current time of the device (i.e., 1:20 pm). The subway trains 
of subway lines 15 and 56 depart towards Uptown every 5 
minutes while the subway trains of the line 99 departs 
towards Uptown every 10 minutes. The next scheduled 
departure for the subway line 15 will be in 2 minutes, the 
next scheduled departure for the subway line 56 will be in 
4 minutes, and the next scheduled departure for the subway 
line 99 will be in 7 minutes. 

0231. The fourth stage 1720 shows the transit station 
placecard displaying additional departure information after 
scrolling the information up. The display screen 1730 now 
displays the Uptown departure schedule under the trip 
heading 1740, as well as the schedule for the subway trains 
that depart towards Downtown. More specifically, this stage 
shows a trip heading 1760 for all the trains that travel south 
(i.e., in the Downtown direction), a line number for each 
train, a frequency of departure of each train, and a count 
down to the next scheduled train's departure. 
0232. In the illustrated example, the term that is used 
(e.g., by the passengers of this particular geographical area 
in which the subway station located) to refer to southbound 
train is “Downtown.” Therefore, the map application has 
identified and displayed Downtown as a trip heading for the 
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subway trains that travel in the southbound direction from 
the Subway station (i.e., towards the Downtown geographi 
cal region). Under the trip heading, the map application lists 
subway trains of the lines that are scheduled to depart from 
the Subway station next. That is, the map application of some 
embodiments displays a list of trains of different lines that 
will leave the Subway station during a certain time period 
from the current time (e.g., the Subway trains that leave the 
station in the next 15 minutes). In the example shown in 
stage 1720, two different subway trains of the lines 27 and 
42 will leave the station towards Downtown in the next 12 
minutes from the current time of the device (i.e., 1:20 pm). 
Both of these subway lines have trains that depart towards 
Downtown every 15 minutes. The next scheduled departure 
for the subway line 27 will be in 7 minutes and the next 
scheduled departure for the subway line 42 will be in 12 
minutes. 

0233 While the examples shown in this figure involve 
Subway stations and Subway trains, one of ordinary skill in 
the art would realize that the examples are equally appli 
cable to other types of transit stations and other types of 
transit vehicles (e.g., from different transit Systems) as well. 
For instance, the map application of Some embodiments 
provides a bus stop placecard that provides the schedule for 
the buses that stop at the bus stop. Similarly, some embodi 
ments provide ferry terminal placecards and rail placecards 
for ferries and light rails, respectively, with each placecard 
providing different departure schedule for the respective 
transit vehicles. 

0234. The illustrated example shows a transit station 
placecard for a subway station in which all the subway trains 
of different lines are scheduled to depart from the station 
within short intervals (e.g., every 15 minutes or less). As 
such, all the departure schedules are displayed in the fre 
quency formats. As described above, the map application of 
Some embodiments also provides transit station placecards 
that display departure schedules for low frequency transit 
vehicles (e.g., transit vehicles that depart from the transit 
station at longer time intervals such as every 30 minutes or 
more). The map application of Some such embodiments 
displays the departure schedule differently in such transit 
station placecards. 
0235. As an example, when a user selects a bus stop 
representation that is displayed on a map presentation of a 
geographical area provided by the map application, the 
application provides a bus stop placecard for the selected 
bus stop. The placecard may then show a departure schedule 
for two different bus lines from the selected bus stop. The 
first bus line may include buses that depart from the bus stop 
with a frequency of every 12 minutes. The second bus line 
may include buses that depart from the bus stop with a 
frequency of every 30 minutes. 
0236. The map application of some embodiments dis 
plays, in the placecard, the first bus line schedule the same 
way as depicted in stage four of the figure. That is, the map 
application displays a trip heading for the line, the line 
number, and a frequency of departure that States “every 12 
minutes.” For the second line, however, the map application 
of some embodiments displays the format of departures 
differently. For example, in some embodiments, the map 
application displays the trip heading, the line number under 
the trip heading, and a set of one or more bus representations 
(e.g., bus logo), with a time of departure in front of each bus 
representation. The number of bus representations in the set 
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varies in different embodiments. Some embodiments display 
only the next bus and its time of departure from the bus stop, 
while other embodiments display a certain number of next 
scheduled departures. 
0237. The above-described example illustrated a transit 
placecard for a Subway station. In some embodiments, a user 
may select a transit hub representation on a displayed map 
presentation. A transit hub in Some embodiments is a large 
transportation facility that includes different types of transit 
stations (e.g., train station, bus stop, Subway station, etc.) for 
different transit vehicles (e.g., light rail trains, buses, Subway 
trains, etc.). Some such embodiments, upon selection of the 
transit hub representation, provide a transit hub placecard 
with a scrollable display area that includes the departure 
schedules of all the different types of transit vehicles from 
the different types of transit stations. The user may then 
scroll through the different transit lines for different types of 
transit vehicles to view the desired transit station and the 
departure schedules of the transit vehicles from the desired 
transit station. 
0238 FIG. 18 illustrates an example of a transit hub 
placecard that provides transit schedules for different types 
of transit vehicles and transit lines departing from the transit 
hub. Specifically, this figure shows, through three opera 
tional stages 1805-1815 of the map application UI, the 
transit hub placecard and user interaction with the placecard 
to view more information about the different transit lines 
departure schedule from the transit hub. 
0239. The first stage 1805 illustrates that the map appli 
cation displays, in the transit placecard display area 1730, 
general information about a transit hub as well as the 
departure schedule of different transit vehicles (i.e., rail 
trains) of different lines. The placecard display area can be 
displayed for example in response to a selection of the transit 
hub representation on a map presentation similar to the 
example shown in FIG. 17. Although in the illustrated 
example, the general information about the transit hub only 
includes the name and address of the hub, some embodi 
ments provide a variety of information about the transit hub 
in the transit station placecard. For instance, the map appli 
cation of some embodiments provides information Such as 
directions to and/or from the station, images of the station 
(e.g., from both inside and outside the station), the reviews 
gathered by information aggregation entities (e.g., Yelp. 
Facebook, Twitter, etc.) about the transit station, etc. 
0240. The first stage also shows the departure schedule 
for all trains that leave the hub in the Uptown direction. 
More specifically, this stage shows a trip heading 1820 for 
all the trains that travel north (i.e., in the Uptown direction), 
a line number 1825 for each train, and the departure times 
1830 of each train of each line. Similar to the last example, 
in the illustrated example, the term that is used (e.g., by the 
passengers and transportation system of this particular geo 
graphical area in which the Subway station located) for the 
north is “Uptown.” Hence the map application has identified 
and displayed Uptown as a header for the trains that travel 
northbound from the subway station. Under the header, the 
map application lists the different train lines that are sched 
uled to depart from the hub in the specified direction. In the 
shown example of stage 1805, two different train lines E and 
D leave the station in the Uptown direction. 
0241 Unlike the previous example though, the departure 
schedule of the train lines are not shown in frequency 
format. This is because these train lines are categorized as 
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low frequency transit lines and as such, and as will be 
discussed in more detail below by reference to FIGS. 24-25, 
their departure times are displayed in absolute times. That is, 
for each train line, the map application displays the time at 
which the next available train of the line leaves the station. 
In some embodiments, for low frequency transit lines, the 
map application displays the time of departure of a next 
certain number of transit vehicles of the line. 

0242. In the illustrated example, for each line, the map 
application shows the next two departure times. One of 
ordinary skill in the art would realize that different embodi 
ments may show different number of departures for each line 
(e.g., the next three departures, the next four departures, 
etc.). The second stage 1810 shows that the user is scrolling 
up the information displayed in the transit station placecard 
in order to view other transit information provided by the 
placecard. In the illustrated example, the current time shown 
on the device is 3:47pm and therefore the map application 
displays the next available departure time for the line E at 
5:00 pm and after that there is no other train departing in 
Downtown direction until 6:00 pm. Similarly, the next 
available departure time for the train line D is at 5:30 pm and 
after that there is no other train departing in Downtown 
direction for this line until 7:15 pm. 
0243 The third stage 1715 shows the transit hub place 
card displaying additional departure information after Scroll 
ing the information up. The display screen 1730 now dis 
plays the Downtown departure schedule under the trip 
heading 1835 for the train lines that depart towards Down 
town (the local directional term for southbound trains), the 
Easttown departure schedule under the trip heading 1840 for 
the subway lines that depart towards Easttown (the local 
directional term for East in this locality), and the Westtown 
departure schedule under the trip heading 1845 for the bus 
lines that depart towards Westtown (the local directional 
term for west in the locality). 
0244. In the illustrated example, the subway trains of the 
lines 55 and 66 are listed under the trip header Easttown 
which shows that these lines are scheduled to depart from 
the subway station every 5 minutes. This is because these 
Subway lines are categorized by the map application (or a 
mapping service that provides these information to the 
mapping application) as high frequency lines. The next 
scheduled departure for the subway line 55 will be in 2 
minutes while the next scheduled departure for the subway 
line 66 will be in 4 minutes. The third stage 1815 also shows 
that the buses of the lines 88 and 99 are listed under the trip 
header Westtown which shows that these bus lines depart in 
the west direction from this transit hub. However, as shown, 
the bus line 88 is categorized as a high frequency bus line 
and as such the departure schedule for this line is displayed 
in frequency format in the placecard, while the bus line 99 
is categorized as a low frequency bus line and as such the 
departure schedule for this line is displayed in absolute time 
format (i.e., the time at which the next bus/buses of the line 
leave the transit hub). 
0245 FIG. 19 illustrates an example of requesting and 
viewing additional transit information in a transit station 
placecard. The figure shows, through four different stages 
1905-1920, a user's interaction with the displayed informa 
tion in the transit station placecard which causes the map 
application of Some embodiments to provide additional 
transit information based on the interaction. The first stage 
1905 shows a transit station placecard with a display area 
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that is identical to the display area showed in the fourth stage 
1720 of FIG. 17. The placecard displays the Uptown depar 
ture schedule under the trip heading 1740, as well as the 
schedule for the subway trains that depart towards Down 
town under the trip heading 1760. The schedules include the 
line number of each Subway train as well as the frequency 
of departure and the countdown to the next scheduled 
departure of each line. 
0246 The second stage 1910 shows that the user selects 
the countdown 1930 (by tapping on a portion of the display 
area that displays the countdown), which shows the count 
down to the next scheduled departure for subway line 15. 
One of ordinary skill in the art would realize that the 
illustrated method of selection of the countdown to view the 
additional information is merely exemplary and several 
other methods can be employed to view the additional 
information in other embodiments. For instance, instead of 
tapping on a portion of the display area that the countdown 
is displayed, in some embodiments, a user can Scroll the 
displayed countdown to the left or right to see the additional 
information (e.g., by contacting the display Screen over the 
portion of the display area that is displaying the countdown, 
and then dragging the finger to the left or right, respectively). 
0247 The third stage 1915 shows that, upon selection of 
the countdown 1930, the map application of some embodi 
ments starts providing the next two countdowns by sliding 
the displayed countdown 1930 to the left and scrolling in the 
two additional countdowns. The two additional countdowns 
are for two additional scheduled departures of the subway 
line 15. The fourth stage 1920 shows that the placecard now 
displays the countdown to the next three departures of the 
line which are 2, 7, and 12 minutes, respectively. The map 
application of some embodiments provide the additional 
countdowns so the user knows the exact departure times of 
the trains in the future and be able to adjust his/her own 
schedule accordingly. Again, the number of the countdowns 
for future departures is merely exemplary. For instance, in 
Some embodiments, the map application provide more 
countdowns while in other embodiments the map applica 
tion provide less number of countdowns. 
0248. In addition, in some embodiments the user can 
select other lines (e.g., line 99 towards Uptown) to see 
additional departure countdowns for those lines. In some 
Such embodiments the application leaves multiple departure 
countdowns displayed for both lines, while in other embodi 
ments, the application removes all but the first departure 
countdown for the first line (line 15) while displaying 
multiple countdowns for the last selected line (line 99). 
0249 FIG. 20 illustrates another example of requesting 
and viewing additional transit information in a transit station 
placecard of some embodiments. This figure shows, through 
four different stages 2005-2020, a users interaction with the 
placecards information that causes the map application of 
Some embodiments to provide additional transit information 
in the placecard. The first stage 2005 shows a transit station 
placecard with a display area that is identical to the display 
area of the placecard displayed in the first stage 1905 of FIG. 
19. The placecard displays the Uptown departure schedule 
under the trip heading 1740, as well as the schedule for the 
subway trains that depart towards Downtown under the trip 
heading 1760. The schedules include the line number of 
each Subway train as well as the frequency of departure and 
the countdown to the next scheduled departure of each line. 
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0250. The second stage 2010 shows that the user selects 
the countdown 1930 (by tapping on a portion of the display 
area that displays the countdown), which shows the count 
down to the next scheduled departure for subway line 15. 
The third stage 1915 shows that, upon selection of the 
countdown 1930, the map application of some embodiments 
starts providing the next two countdowns by sliding all of 
the currently displayed information to the left and scrolling 
in a new display screen to replace the current display screen. 
The new display screen of the placecard in the fourth stage 
1920 displays two additional countdowns that are for two 
additional scheduled departures of the subway line 15. The 
bus stop placecard now displays the countdown to the next 
three departures of the bus line 15, which are 2, 7, and 12 
minutes, respectively. 

IV. Labeling Transit Directions 
0251. As described above, the map application of some 
embodiments uses direction labels (e.g., received from a 
mapping service running on one or more dedicated servers) 
in order to display trip headings (departure directions) of 
different transit lines. In some embodiments, a mapping 
service that provides traffic routes and data (including transit 
data) to the map application, labels the directions in which 
different transit vehicles travel with terms other than the 
customary cardinal and/or ordinal directions. In some 
embodiments these local directional terms often represent 
names of particular locations (e.g., Uptown, Downtown, 
Union Station, Transamerica, etc.) that are used in different 
localities for different directions. As such, the same label 
(local directional term) can be used as a trip heading for two 
transit vehicles that travel in different (e.g., opposite) direc 
tions but towards a same location and/or place. In addition, 
a single transit line in the same cardinal direction may have 
different labels in different localities. 
0252 For instance if a bus in a particular geographical 
area travels south or south east in the Downtown direction, 
and in that particular geographical area the term "Down 
town' is used for those directions towards the Downtown, 
the mapping service identifies and labels the departure 
direction of the bus as “Downtown' at the bus stops that are 
on the bus route before the bus reaches Downtown. Con 
versely, for other buses that travel north from the opposite 
side of the particular geographical area (i.e., buses that travel 
north towards Downtown), the mapping service labels the 
departure directions (trip headings) of the buses as “Down 
town as well. Therefore, one particular trip heading (e.g., 
Downtown) can be used for both (1) departure direction of 
the transit vehicles that travel in a first direction (e.g., South), 
and (2) departure direction of the transit vehicles that travel 
in a second different direction (e.g., north). 
0253) In order to label the directions, the mapping service 
of some embodiments divides a scheduled route of a transit 
vehicle that begins from a first transit station (e.g., a bus 
terminus as the starting station, etc.) and ends at the last 
transit station, into different geographical areas. The map 
ping service then identifies a local directional term that is 
used in each geographical area division (i.e., in each sepa 
rated locality) for the direction in which the transit vehicle 
travels. That is, the mapping service identifies a local 
directional term that is used in each locality for the tradi 
tional cardinal direction in which the transit vehicle travels. 
0254. In some embodiment, the map application receives 

this information (i.e., local directional terms) from one or 
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more remote servers (from a mapping service running on the 
remote server(s) as described above), while in other embodi 
ments, the map application stores this information locally on 
the device on which the application executes. In yet other 
embodiments, the map application stores a part of this 
information on the device and receives another part of the 
information from one or more remote servers. Some 
embodiments identify the direction of the route and send the 
identified direction to a remote server and in return, receive 
the local directional term from the server. Some embodi 
ments use these local directional labels as trip headings of 
the transit vehicles in different display areas of a map 
application (e.g., placecards, navigation list views, naviga 
tion banners, etc.). 
0255. This way, for a single transit line, the trains of 
which travel in one specific direction and pass through 
several different geographical areas, the trip headings (de 
parture directions) can be different at different transit sta 
tions of the different geographical areas. For instance, when 
the buses of a particular bus line travel South and pass 
through two different localities with two different local 
directional terms for south, the particular bus line will have 
a first trip heading that is used at the bus stops (e.g., 
displayed in the placecards of the bus stops) of the first 
locality and a second different trip heading that is used at the 
bus stops of the second locality. 
0256 FIG. 21 conceptually illustrates a process 2100 that 
Some embodiments perform to assign local directional terms 
as trip headings of different transit vehicles. In some 
embodiments this process is performed by a mapping Ser 
Vice that provides transit data to a map application. In some 
other embodiments the process is performed by a specific 
server of a mapping service that is dedicated for this 
purpose. In yet other embodiments the process is performed 
by the map application. 
(0257. The process 2100 begins by determining (at 2110) 
the transit vehicle's departure station and direction. Specifi 
cally, the process determines the trip heading of the transit 
vehicle at a particular transit station for which a local 
directional term is sought. That is, the process determines in 
which direction the transit vehicle departs from the particu 
lar transit station (e.g., the vehicle departs in north direction, 
in South direction, etc.). 
(0258. The process 2100 then identifies (at 2120) the 
geographical area in which the particular transit station is 
located. The process of some embodiments identifies the 
particular division of the geographical area in which the 
transit station is located. As described above, each division 
of a geographical area is situated between a particular pair 
of borders on the route of a transit vehicle. Some embodi 
ments define these borders based on the different local terms 
that are used for different directions in each division. Some 
other embodiments divide a geographical area based on the 
divisions made by the different transit service providers. 
Some other embodiments divide the geographical areas to 
different localities based on a combination of these factors or 
Some other factors. 

(0259 Next, the process determines (at 2130) whether a 
local directional term is used for the identified departure 
direction at the particular transit station in the identified 
locality. The process of some embodiments receives this 
data from a mapping service that has gathered and stored the 
local directional terms for such purpose. When the process 
determines that no local directional term is used for the 
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particular direction in this locality, the process of some 
embodiments assigns (at 2150) the traditional cardinal and/ 
or ordinal direction as the trip heading of the transit vehicle 
at the station. For example, after the process determines that 
the departure direction of the transit vehicle is southwest and 
there is no local direction term for this direction in this area, 
the process assigns the trip heading of the transit vehicle at 
the particular station as “Southwest.” The process then ends. 
0260 On the other hand, when the process determines 
that a local directional term exists at the locality, the process 
assigns (at 2140) the identified term as the trip heading for 
the transit vehicle. For example, when the process deter 
mines that “Famous Building is a local directional term that 
is used for north at a particular bus stop in a particular 
locality, the process assigns the "Famous Building as the 
trip heading for the buses that travel north and stop at the 
particular bus stop (e.g., in the bus stop’s placecard, in a 
navigation banner with a navigation instruction that includes 
the bus stop, etc.). The process then ends. 
0261 Some embodiments perform variations of the pro 
cess 2100. The specific operations of the process 2100 may 
not be performed in the exact order shown and described. 
Additionally, the specific operations may not be performed 
in one continuous series of operations, and different specific 
operations may be performed in different embodiments. For 
example, the process of Some embodiments (1) identifies a 
particular transit station's location (without identifying a 
particular transit vehicle's departure), (2) identifies all dif 
ferent departure directions from the particular transit sta 
tions, and (3) based on the locality of the station, assigns 
different local directional terms as different trip headings of 
the different transit lines that depart from the particular 
transit station. 
0262 FIG. 22 illustrates labeling the directions of a 

transit vehicle differently in different localities. This figure is 
described in terms of two different examples 2205 and 2210 
of the map application UI 2200 and two top-down views 
2215-2220 of the map that illustrate the position and orien 
tation of the transit vehicle in two geographical areas that 
corresponds to the two examples 2205 and 2210, respec 
tively. 
0263. In the first example 2205 the map application UI 
2200 includes a transit station placecard that displays the 
departure schedules of two different trips from the transit 
station (Station A) that is located in a particular geographical 
area. The schedules includes departure schedules for the 
subway lines C and D under the trip heading 2270, and 
departure schedules for the subway lines M and N under the 
trip heading 2275. The corresponding top down view 2215 
of the first example 2205 shows that the particular geo 
graphical area covers an area 2250 of the map that is 
between two borders (also referred to as infliction points) 
2291 and 2293. The top down view 2215 further shows that 
the subway station 2298 is located in this geographical area 
225O. 

0264. The map application, in the first example 2205, has 
identified the location of the transit station (e.g., after the 
user selected this subway station to view the departure 
schedule for the subway line M from this station). The map 
application then determines that the geographical area (lo 
cality) of the transit station is the geographical area 2250. 
The map application then identifies the local directional 
terms that are used in this locality (e.g., through the mapping 
service described above) for the different directions of the 
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Subway trains departing from this transit station. As illus 
trated in the top down view 2215, the local directional term 
in this locality for “north” (e.g., the subway trains that travel 
north) is “Uptown' and for “south” (e.g., the subway trains 
that travel south) is “Downtown.” These terms, however, can 
be different for the same directions in a neighboring locality 
(i.e., a locality before the infliction point 2291 or after the 
infliction point 2295). This is further shown in the top down 
view 2215, where the local directional term for “north' in 
the geographical area 2260 is “Midtown' and the local 
directional term for “south' in this locality is “Brooklyn.” 
0265 Accordingly, the first example 2205 of the UI 
shows that the map application has identified and displayed 
Uptown as the trip heading 2270 for the subway trains that 
travel northbound from the subway station. Under the trip 
heading 2270, the map application lists the departure times 
of the subway trains from lines C and D that are scheduled 
to depart from the subway station next. More specifically, 
this example shows that a subway train of line C is sched 
uled to depart from the station in 2 minutes and a Subway 
train of line D is scheduled to depart from the station in 4 
minutes. Both lines C and D have a departure frequency of 
5 minutes. 
0266 Similarly, the first example 2205 shows that the 
map application displays Downtown as the trip heading 
2275 for the subway trains that travel southbound from the 
subway station. Under the trip heading 2275, the map 
application lists the departure times of the Subway trains 
from the lines M and N that are scheduled to depart from the 
Subway station next. More specifically, this example shows 
that a subway train for line M is scheduled to depart from the 
station in 7 minutes and a subway train of line N is also 
scheduled to depart from the station in 7 minutes. Both lines 
M and N have a departure frequency of 15 minutes. 
0267. The second example 2210 of the UI 2200 shows a 
different transit station placecard that displays the departure 
schedules of two different trips from a second transit station 
(Station B) that is located in a different geographical area 
compared to the first example 2205. The schedules in this 
example include departure schedules for the subway lines P 
and Q under the trip heading 2280, and departure schedules 
for the same subway lines M and N under the trip heading 
2285. The corresponding top down view 2220 of the second 
example 2210 shows that the new geographical area covers 
an area 2260 of the map that is between two infliction points 
2293 and 2295. The top down view 2220 further shows that 
the subway station 2299 is located in this geographical area 
2260. 

0268. The map application, in the second example 2210, 
has identified the location of the second transit station 2299 
(e.g., after the user selected this subway station to view the 
departure schedule for the subway line M from this station). 
The map application then determines that the locality of the 
transit station is now the geographical area 2260. The map 
application then identifies (e.g., through the mapping service 
running on a dedicated server) the local directional terms 
that are used in this locality for the different directions of the 
subway trains of different lines departing from this transit 
station. As illustrated in the top down view 2220, the local 
directional term in this new locality for north direction is 
“Midtown' and for the south direction is "Brooklyn.” 
0269. The second example 2210 of the UI shows that the 
map application has identified and displayed Midtown as the 
trip heading 2280 for the subway trains that travel north 



US 2016/0356603 A1 

bound from the subway station. Under the trip heading 2280, 
the map application lists the departure times of the Subway 
trains from lines P and Q that are scheduled to depart from 
the subway station next. More specifically, this example 
shows that a subway train of line P is scheduled to depart 
from the station in 1 minute and a subway train of line Q is 
scheduled to depart from the station in 5 minutes. Both lines 
P and Q have a departure frequency of 5 minutes. 
0270. The second example 2210 also shows that the map 
application displays Brooklyn as the trip heading 2285 for 
the subway trains that travel southbound from the second 
subway station. Under the trip heading 2285, the map 
application lists the departure times of the Subway trains 
from the lines M and N that are scheduled to depart from the 
Subway station next. More specifically, this example shows 
that a subway train of line M is scheduled to depart from the 
station in 2 minutes and a Subway train of line N is also 
scheduled to depart from the station in 12 minutes. Both 
lines M and N have a departure frequency of 15 minutes. 
0271 As shown in the illustrated example, the same 

transit lines (lines M and N) are listed under two different 
trip headings in two different transit station placecards while 
the transit vehicles of these lines depart from the two 
different stations in the same direction. That is, the subway 
trains of lines M and N in both of illustrated localities travel 
southbound. However, in the placecard of the first subway 
station (i.e., Station A) which is in the first locality, these 
transit lines departure directions are labeled “Downtown.” 
while in the placecard of the second Subway station that is 
in the second locality, their departure directions are labeled 
“Brooklyn. As stated above, the reason for this is that in 
each of these localities the local term that is used (e.g., used 
in transportation system of each locality) for the South 
direction is different. Some embodiments display the tradi 
tional cardinal (and ordinal) directions as trip tiles when 
these embodiments do not identify any particular local 
directional term to replace the traditional cardinal (and 
ordinal) directions. Some other embodiments do not display 
the directions in the trip headings when they do not identify 
any replacement local directional term in a particular local 
ity. 
0272. While the examples shown in this Figure involve 
Subway stations and Subway trains, one of ordinary skill 
would realize that the examples are equally applicable to 
other types of transit stations and other types of transit 
vehicles (e.g., from different transit systems) as well. For 
example the transit station can be any one of a bus stop, light 
rail station, ferry terminal, etc. in different embodiments. 
Conversely, the transit vehicle of the illustrated example can 
be replaced by any one of a bus, a trolley, a tram, a ferry, etc. 
Furthermore, while the illustrated examples describe the 
usage of local directional terms in transit station placecards, 
these terms are equally used to display the trip direction of 
a transit vehicle in other display areas and user interfaces of 
the map application in some embodiments. For instance, the 
map application of some embodiments displays the local 
directional terms in the route (navigation) list view (as 
described above) and navigation banners (as will be dis 
cussed below) to display the traveling direction of the transit 
vehicle. 
0273 Additionally, although many of the embodiments 
described above, two different departure directions are 
shown at each transit station, one of ordinary skill in the art 
would realize that there can be more than two departure 
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directions for different transit lines' vehicles departing from 
a transit station. For instance, as described above in FIG. 18, 
a transit hub may have four or more directions (north, South, 
east, west, northwest, etc.) for the different transit lines that 
depart from the hub, in which case, each departure direction 
will be labeled with a directional term that is used in the 
locality of the transit hub (if a local term is used for the 
direction). Also, the local terms are the terms that are used 
for different directions by the transportation system in a 
locality (e.g., passengers of the locality, transit authorities, 
transit service providers, etc.). Lastly, in Some embodiments, 
the map application dynamically determines the local terms 
(e.g., by demanding the data from one or more mapping 
service providers) when the application displays this infor 
mation. In some embodiments the directional terms are 
predetermined and stored by the map application or the 
mapping service (e.g., in a predefined placecard for a transit 
station). 

V. High and Low Frequency Transit Vehicles 
0274 A. Displaying Departure Schedules 
0275. As described above, in some embodiments, a tran 
sit line is characterized as a high frequency or a low 
frequency transit line based on the number of departures of 
the transit vehicles of the line from a particular transit station 
during a particular period of time. Similarly, in some 
embodiments a transit vehicle of a particular line is charac 
terized (1) as a high frequency transit vehicle when the 
transit vehicle belongs to a high frequency line, and (2) as 
a low frequency transit vehicle when the line of the vehicle 
is a low frequency transit line. 
0276 Accordingly, in some embodiments, a first transit 
line (e.g., a first bus line) can be characterized as a low 
frequency transit line at a particular transit station, while a 
second, different transit line (e.g. a second bus line) can be 
characterized as a high frequency transit line at the particular 
transit station. Conversely, in some embodiments, a transit 
line can be characterized as a high frequency transit line at 
a particular transit station during a first time period (e.g., on 
even days of the week, in the mornings, between two 
particular hours, etc.), while the same transit line can be 
characterized as a low frequency transit line at the same 
particular station but during a second different time period 
(e.g., on odd days of the week, in the evenings, between two 
particular hours, etc.). 
0277. The map application of some embodiments treats 
the high frequency transit lines differently than the low 
frequency transit lines. As one example, the application 
presents the departure times of high frequency transit 
vehicles in a first manner while it presents the departure 
times of low frequency transit vehicles in a second different 
manner in different display areas of the UI of the application. 
Additionally, the application of some embodiments classi 
fies high frequency transit lines into different classes and 
presents the frequency of departure for each class differently. 
0278. In some embodiments, categorizing the transit lines 
into high and low frequency lines and computing the fre 
quency of departures of a particular transit line are done by 
a mapping service that runs on one or more dedicated 
servers. In some embodiments the mapping service is the 
same mapping service from which the map application 
receives the different mapping data (e.g., road data, traffic 
data, etc.) and routing data. In some embodiment the map 
application computes the departure frequencies, while in 
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other embodiments part of the departure frequencies is 
computed by the device on which the map application 
executes and the other part of the departure frequencies is 
received from one or more mapping services. 
0279. In order to determine the frequency of departures 
of a transit line from a transit station during a particular time 
period, the mapping service of Some embodiments first 
determines whether the transit vehicles of the line depart 
from the transit station on average at least once during a 
certain time period (e.g., 30 minutes). This certain time 
period can be different in different areas or for different 
transit lines of the same or different transit systems. When 
the mapping service of some Such embodiments determines 
that the vehicles of the transit line depart at least once during 
the certain time period, the service categorizes the transit 
vehicles of the line as high frequency transit vehicles. The 
mapping service then calculates the frequency of departures 
for high frequency transit lines. 
0280 For example, in order to determine whether a bus 
line at a bus stop is a high frequency line or a low frequency 
line, the mapping service determines whether a bus of the 
line departs from the bus stop every N (e.g., 25) minutes for 
the next M hours (e.g., 3 hours). If there is at least one bus 
that departs from the stop in every N minutes for the next M 
hours, the mapping service categorizes the bus line as a high 
frequency line at the station for the next M hours. In some 
embodiments the mapping service makes such a determina 
tion based on the transit data that it receives from one or 
more transit service providers. In some embodiments, the 
mapping service periodically requests for or automatically 
receives the transit data from the transit service providers 
while in other embodiments the mapping service requests 
the transit data when it receives a request (e.g., from a map 
application) for departure frequency of a line. 
0281. In order to compute the frequency, the mapping 
service of some embodiments first identifies the time inter 
vals between each pair of departures of the transit vehicles 
of the line that head the same direction from the same transit 
station during a particular time period. The service then 
applies a series of mathematical functions and formulas to 
the identified numbers (i.e., the sequence of the gaps 
between the departure times) in order to calculate the 
frequency of departures for the line. In some embodiments 
the calculated departure frequency can be a number that 
represents the exact frequency of departures (e.g., every 5 
minutes), a number that represents an approximation of 
frequency of departures (e.g., about every 5 minutes), or a 
range of numbers (e.g., every 5-8 minutes). Some embodi 
ments first determine whether an exact frequency can be 
used, then determine (if no exact frequency is found) 
whether one of a set of frequency ranges can be used, and 
only attempt to find an approximate frequency value if the 
first two options are unsuccessful. 
0282. Depending on the frequency category of a transit 
line at a transit station, the map application of some embodi 
ments displays the departure Schedule of the transit line in a 
different format on different display areas of the UI of the 
application (e.g., on placecards, navigation banners, etc.). 
For example, for a high frequency transit line, the map 
application displays the departure time of the line in a 
frequency format. That is, the application displays the fre 
quency of departures of the transit vehicles of the line (e.g., 
every 5 minutes, 5-10 minutes, etc.) from the transit station. 
For a low frequency transit line, however, the map applica 
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tion of some Such embodiments displays the departure time 
in an absolute time format. That is the map application 
displays the time at which the transit vehicles of the line 
leave the station (e.g., at 2:30 pm, at 3:30 pm). In some 
embodiments, the application displays only one frequency 
of departures for a high frequency line (e.g., under the trip 
heading in a placecard), while it displays multiple departure 
times for the next transit vehicles of a low frequency line 
(e.g. the next three departure times of a train line under the 
trip heading of the line). 
(0283 FIG. 23 conceptually illustrates a process 2300 that 
some embodiments perform to provide departure schedule 
of a transit line. In some embodiments, this process is 
performed by the mapping service as described above while 
in other embodiments the process is formed by the map 
application. The process 2300 is initiated by categorizing (at 
2310) the transit line as either a high frequency transit line 
or a low frequency transit line. As described above, some 
embodiments categorize a transit line as a high frequency 
transit line when the transit vehicles of the line depart from 
a particular transit station on average at least once during a 
certain time period (e.g., 30 minutes) in a certain duration of 
time (e.g., 2 hours). Otherwise some such embodiments 
categorize the line as a low frequency transit line. 
0284. The process then determines (at 2320) whether the 
transit line is a high frequency transit line or low frequency. 
When the process determines that the transit line is high 
frequency, the process computes (at 2330) the departure 
frequency of the transit line. As described above and below, 
the process of some embodiments computes the departure 
frequency of the line by determining whether a collection of 
Successive gaps in the departure times of the transit line from 
a particular transit station can be expressed by (1) a single 
exact number, (2) a single approximate number, or (3) a pair 
of numbers that describe the range of gaps between Succes 
sive departure times. 
0285. After computing the departure frequency of the 
high frequency transit line, the process 2300 provides (at 
2340) the computed frequency (e.g., “every 5 minutes.” 
“about every 10 minutes,” or “4-8 minutes') as the departure 
schedule of the transit line. The process then ends. The 
process of some embodiments provides the departure fre 
quency to be displayed in different display areas of the map 
application. For example the departure frequency can be 
displayed, as the departure schedule of a transit line, in a 
transit station's placecard from which the transit line 
departs, in the navigation banner that shows navigation 
instruction related to the transit line, etc. On the other hand, 
when the process determines (at 2320) that the transit line is 
a low frequency transit line, the process determines (at 2350) 
whether the device is closer than a threshold distance to the 
transit station at which the departure schedule of the transit 
line was sought to be displayed. 
0286. When the process determines that the device is 
closer than the threshold distance, the process provides (at 
2360) the departure time of the transit line's next transit 
vehicle. That is, the process provides (e.g., in the transit 
station’s placecard, in the navigation banner, etc.) an abso 
lute departure time at which the next transit vehicle of the 
line leaves the transit station (e.g., “Departs at 2:30 pm.” 
etc.). The process then ends. 
0287 Alternatively, when the process determines that the 
device is outside the threshold distance from the transit 
station, the process provides (at 2370) the departure time 
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from current location of the device. That is, the process 
provides (e.g., to be displayed in a route planning display 
area, in a navigation banner, etc.) the time by which the user 
should leave the current location to be able to board the next 
transit vehicle of the line at the transit station. As discussed 
above, some embodiments, display only one frequency of 
departures for a high frequency line (e.g., under the trip 
heading in a placecard), while these embodiments display 
several departure times for the next transit vehicles of a low 
frequency transit line (e.g. the next three departure times of 
a train line under the trip heading of the line at the train 
station). The process then ends. 
0288. Some embodiments perform variations of the pro 
cess 2300. The specific operations of the process 2300 may 
not be performed in the exact order shown and described. 
Additionally, the specific operations may not be performed 
in one continuous series of operations, and different specific 
operations may be performed in different embodiments. For 
example, the process of Some embodiments displays one or 
more countdowns to the next departure times of a transit line 
next to the computed frequency when the process displays 
the computed frequency. 
0289. As stated above, in addition to the category of 
frequency (i.e., high frequency or low frequency), the map 
application displays the departure schedules of transit lines 
based on other factors as well. For instance, in some 
embodiments, the map application displays different formats 
for departure schedules based on the frequency category as 
well as the position of the device in relation to the transit 
station. FIGS. 24 and 25 illustrate different formats of 
displaying the departure schedules of transit vehicles from a 
transit station based on the frequency category of the transit 
vehicles and based on the position of the device. More 
specifically, FIG. 24 illustrates the UI 2400 of the map 
application of some embodiments that displays the departure 
schedule of a Subway train from a Subway station in terms 
of three different examples 2405-2415. 
0290. In the first example 2405, the map application UI 
2400 shows the best transit route 2420 to an address (i.e., 
345 B Street) drawn over a presentation of a map in the map 
presentation area 130. The current device's location 2425 is 
also shown on an area of the map presentation that is 
relatively far from the subway station 2430. The route 
Summary display area 193 displays a walking person rep 
resentation for the walking leg of the trip and a Subway train 
representation that travels the subway leg of the transit route 
2420. The display area 193 in this example also shows that 
the total trip time from the current position of the device to 
the address is 1.6 hour (1 hour and 36 minutes) which 
includes a total walking distance of 1.2 miles. The first 
example 2405 further shows that the display area 2490 
displays a departure schedule of every 5-10 minutes for the 
subway train line 166 which takes the user (passenger) to the 
destination address. 

0291. The illustrated example shows, in the display area 
2490, the frequency of departures of the subway trains of 
line 166. In this example though, the subway train of line 
166 is the only high frequency transit vehicle required to 
reach the destination. Different embodiments show different 
schedules in the display area 2490 based on the number of 
legs of the trip and based on whether each leg of the tip is 
traveled by a high frequency transit vehicle or a low fre 
quency transit vehicle. In some embodiments, the map 
application provides the frequency of departures of the first 
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transit vehicle that travels the first leg of the trip when there 
is a combination of high and low frequency transit vehicles 
traveling different legs of the transit route. 
0292. In some other embodiments, when all the transit 
vehicles of the transit route are high frequency transit 
vehicles, the map application provides a total frequency of 
departures of the trip. That is, in some Such embodiments, 
the application calculates the transit route frequency based 
on different sequence of departure gaps in each leg of the 
transit route, and then provides the transit route frequency 
(i.e., total frequency of departures of the lines that are used 
in the transit route) in the display area 2490. The method of 
computation of the departure frequency of a transit route of 
some embodiments is described in detail below by reference 
to FIGS. 29 and 30. 

0293. The second example 2410 of FIG. 24 shows the 
best transit route 2440 to another address (i.e., 567 C Street) 
drawn over the map presentation in the map presentation 
area 130. The current device's location 2425 in this example, 
however, is at or very close to the subway station 2430. As 
a result, the route summary display area 193 does not display 
a walking person representation for any walking leg of the 
trip. Instead this display area only includes a Subway train 
representation that travels the subway leg of the transit route 
2440. The display area 193 in this example also shows that 
the total trip time from the current position of the device to 
the address is 25 minutes and includes a total walking 
distance of only 0.1 miles. The second example 2410 further 
shows that the display area 2490 displays a departure 
schedule of every 5 minutes for the subway train line 188 
which takes the user (passenger) to the destination address 
in this example. 
0294 The third example 2415 shows the same UI of the 
second example 2410 with the same transit route 2440 to the 
same address (i.e., 567 C Street). The current device's 
location 2425 in this example is also at the subway station 
2430. However, in this example the time of day is 11:30 pm, 
whereas the time of day in the second example was 1:20 pm. 
The display area 193 at this example also shows that the total 
trip time from the current position of the device to the 
address is 25 minutes and includes a total walking distance 
of only 0.1 miles. The third example 2415, however, shows 
that the display area 2490 now includes a departure schedule 
of “about every 13 minutes' for the same subway line 188. 
This is because the subway line at this time of the day has 
fewer departures from the transit station compares to earlier 
in the afternoon. The reason for displaying the departure 
frequencies in a different format in each of the above 
described examples (i.e., “every 5-10 minutes.” “every 5 
minutes,” and “about every 13 minutes') is described below 
in details by reference to FIGS. 26 and 28. 
0295 FIG. 25 illustrates the UI 2500 of the map appli 
cation of some embodiments that displays the departure 
schedule of a train (e.g., a light rail train) from a train station 
in terms of two different examples 2505 and 2510. As 
described above, the map application of Some embodiments 
groups different transit vehicles into high frequency transit 
vehicles and low frequency transit vehicles. The application 
looks at the departure intervals of the transit vehicles of a 
line from a station and if the intervals are greater than a 
threshold (e.g., 30 minutes), the application groups those 
transit vehicles as low frequency transit vehicles. In this 
example, the intervals between departures of every train of 
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line E from the train station is an hour, hence the trains of 
this line are categorized as low frequency trains. 
0296. In the first example 2505, the map application UI 
2500 shows the best transit route 2520 to an address (i.e., 
789D Street) drawn over a presentation of a map in the map 
presentation area 130. The current device's location 2525 is 
also presented on an area of the map presentation that is 
relatively far from the train station 2530. The route summary 
display area 193 displays a walking person representation 
for the walking leg of the trip and a train representation that 
travels the train leg of the transit route 2520. The display 
area 193 in this example also shows that the total trip time 
from the current position of the device to the address is one 
hour and 45 minutes which includes a total walking distance 
of 1.4 miles. The first example 2505 further shows that the 
display area 2590 displays the time by which the user should 
leave the current location of the user (i.e., 1:35 pm) to be 
able to catch the next train of line E which takes the user 
(passenger) to the destination address. 
0297 As described above, the map application of some 
embodiments can intelligently guide the user to plan for a 
transit trip based on the user's location. The map application 
of some such embodiments first identifies the location of the 
device on which the application runs. The application then 
evaluates the distance between the device and the first transit 
station at which the user boards the first transit vehicle. 
When the application realizes that the user is far away from 
the transit station (e.g., farther than a threshold distance), the 
application displays the time by which the user should start 
the transit trip (i.e., the user should leave the current location 
towards the first transit station). On the other hand, when the 
user is at or near the transit station (e.g., closer than the 
threshold distance), the application displays the time at 
which the first transit vehicle of the line leaves the transit 
station. 
0298. The second example 2510 shows the same transit 
route 2520 to the destination address as in the first example, 
drawn over the map presentation. The current device's 
location 2525 is, however, very close to the train station 
2530 in this example (the device is shown almost at the 
transit station). The route summary display area 193 does 
not display a walking person representation in example 2510 
and only shows the train representation that travels the train 
leg of the transit route 2520. The display area 193 in this 
example also shows that the total trip time from the current 
position of the device to the address is 45 minutes which 
includes a total walking distance of 0.1 miles. The second 
example 2510 further shows that the display area 2590 
displays the time at which the first train of line E is 
scheduled to depart from the train station (i.e., 2:30 pm). 
This is because, in this example, the map application has 
identified that the user is within the vicinity of the train 
station and therefore it shows the departure time of the train 
instead of the time at which the user should leave the her 
current location. 
0299 B. Computing Departure Frequency 
0300. As described above, the mapping service of some 
embodiments calculates the frequency of departures of high 
frequency transit vehicles of a transit line and then displays 
the calculated frequency. In order to calculate the frequency 
of departures, the mapping service of Some embodiments 
uses a novel method that receives a transit line's departure 
schedule (e.g., a departure timetable of the transit line) for 
a particular route of the line and produces frequencies of 
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departure of the line at each station along the particular route 
for any given time and day. The received departure schedule 
of the route in some embodiments includes the departure 
times of the transit vehicles of the line at each transit station 
of the particular route during a particular time period (e.g., 
a day, a week, a month, etc.). 
0301 The method first generates a window group for 
each departure time of the line at a particular station. In some 
embodiments each window group includes a sequence of 
departure times that starts with the corresponding departure 
time at the station and continues with the departure times 
that are after the corresponding departure time, up to a 
reasonable time bound into the future. The time bound in 
Some embodiments can be set to include at least L departures 
times (e.g., 4 departure times) and at most H departure times 
(e.g., 10 departure times), Such that the last departure time 
is no more than Thours (e.g., 2 hours) into the future with 
respect to the start time. 
0302 For example, when the departure times for the bus 
line X at the bus stop Y are “4:49, 5:04, 5:19, 5:34, 6:04, 
6:19, 6:34, 6:49, 7:04, 7:19, the window group for the 
departure time 4:49 at the station includes the departure 
times “4:49, 5:04, 5:19, 5:34, 6:04, 6:19, 6:34, which is 
between four and ten departure times and at the same time 
the latest time in the group is not more than two hours from 
the start time. Similarly, the window group for the departure 
time 5:04 at the station includes the departure times “5:04, 
5:19, 5:34, 6:04, 6:19, 6:34, 6:49, 7:04, and the window 
group for departure time 5:19 would include “5:19, 5:34, 
6:04, 6:19, 6:34, 6:49, 7:04, 7:19, and so on. 
0303. The method of some embodiments does not gen 
erate a window group when no such contiguous Subsequence 
is feasible (i.e., the Subsequence of departure times). In some 
embodiments the subsequence is not feasible when the 
departure schedule data is not available or the departure 
times at the station are drastically different (e.g., there are 
two departures in the morning and three departures in the 
evening). In some other embodiments, the method generates 
an empty window group when no such contiguous Subse 
quence is feasible. Each generated window group (i.e., for 
each associated departure time at the station) is then pro 
cessed independently by the method of some embodiments. 
0304. The method processes each window group by 
approximating the sequence in each window group using a 
single number that expresses the gaps in the departure 
sequence (i.e., the intervals between each consecutive pair of 
departures), or a pair of numbers that expresses a range of 
gaps in the departure sequence. The size of the expression 
generated by the method of some embodiments is indepen 
dent of the departure sequence size. Therefore the resulting 
expression Succinctly expresses the sequence. 
0305 The method of some embodiments tries to express 
the sequence of gaps (intervals between departures) with 
respect to a specification that includes several thresholds that 
are used to determine whether the collection of successive 
gaps in the departure times can be expressed by (1) a single 
exact number, (2) a single approximate number, or (3) a pair 
of numbers that describe the range of gaps between Succes 
sive departure times. FIG. 26 conceptually illustrates a 
process 2600 that some embodiments perform to determine 
how to express (present) the departure schedule of a high 
frequency transit line. Specifically, the process 2600 deter 
mines whether to express the departure intervals with an 
exact number, an approximate number, or a range of num 
bers. In some embodiments a mapping service that runs on 
one or more dedicated servers performs the process and 
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stores the results to be sent to the map application or returns 
the results in real time (i.e., upon request) to the map 
application. In some other embodiments, the process is 
performed by a map application that executes on a device. 
0306 In some embodiments, the process is performed by 
a mapping service that runs on one or more servers and 
provides the transit data (e.g., routing, navigation, incidents, 
direction labeling, etc.) to the map application. In some other 
embodiments, the process is performed by one or more 
servers that are designated specifically for computing depar 
ture frequencies. In some embodiments, the server pre 
computes the departure frequencies of different transit lines 
and upon startup loads the pre-computed frequencies into 
memory (e.g., volatile memory, etc.) and organizes the 
frequencies in the memory. 
0307. In some such embodiments a map application 
sends a request for the departure schedule of a transit line to 
the server. The request for the departure schedule in some 
embodiments specifies the transit line, the transit station 
from which the transit vehicles of the transit line depart, the 
particular time for which the schedule is needed, and the trip 
heading of the line at the transit stations. Upon receipt of 
Such a request, the server retrieves the related contiguous 
group of frequencies of departures from the memory and 
sends the retrieved group back to the requesting map appli 
cation. In some embodiments, the server also sends back a 
particular number of frequencies of departures correspond 
ing to near future times of the requested time to the request 
ing map application. 
0308. The process 2600 is described by reference to FIG. 
27, which provides an example for calculating a range of 
departures as the departure schedule of a transit line at a 
particular station. The process 2600 begins by receiving (at 
2605) a window group that includes a sequence of departure 
times of transit vehicles of a transit line that head in the same 
direction from a particular transit station during a certain 
period of time. In FIG. 27 the window group is shown as a 
sequence of departure times “5:10, 5:20, 5:30, 5:41, 5:51, 
and 6:00. These departure times correspond for example to 
departure times of a Subway line at a particular Subway 
station within one hour. 
0309. In some embodiments the window group is gener 
ated from a departure schedule of a line (e.g., departure 
timetable) for a particular route as discussed above. Some 
embodiments receive the schedule for the line, among a 
collection of departure schedules for a collection of transit 
lines, from one or more transit Service data providers. Some 
Such embodiments store the received transit data and update 
the stored data periodically. Some other embodiments 
update the stored transit data when the updates are available 
by the transit service data providers. 
0310. The process 2600 then calculates (at 2610) the gaps 
between the successive departure times of the transit line in 
the window group. In other words, the process calculates a 
sequence of differences between Successive departure times 
in the window group, A={8',}, where each 8,'—t-t. As 
illustrated in FIG. 27, the sequence of gaps for the window 
group shown in this figure is “10, 10, 11, 10, and 9. After 
calculating the gaps, the process of some embodiments sorts 
the calculated sequence of the gaps. Therefore, in this 
example, the process generates a sorted sequence of the gaps 
such as A={9, 10, 10, 10, 11. 
0311. The process then determines (at 2615) whether a 
single value accurately expresses the calculated sequence 

Dec. 8, 2016 

corresponding to the departure times in the window group. 
That is, the process determines whether a single number 
within a small threshold expresses the sequence. The process 
of Some embodiments makes such a determination with 
respect to an input parameter, O. The process examines the 
variance of the set A and determines whether the variance is 
at most of. When the variance is less or equal to O., the 
process determines that the mean departure frequency (LL(A)) 
expresses the gaps exactly and returns (at 2620) the variance 
as a single value that represents the departure frequency. 
That is, when the process determines that the departure gaps 
are within a small threshold deviation of a mean time gap, 
the process returns the mean time gap as the departure 
frequency of the transit line. 
0312. In the example shown in FIG. 27, the variance is 
0.4 minutes. That is, as long as the threshold O. is greater 
than 0.4, the process returns the mean departure gap of “10 
as the departure frequency for this window group. That is, 
the departure frequency of this subway line is “every 10 
minutes.” One of ordinary skill in the art would realize that 
the numbers given in this example (and other examples) are 
only exemplary and the real numbers are in fact different. 
For instance the threshold that is used by the process could 
be significantly smaller than 0.4 in some embodiments. 
0313. On the other hand, when the process is unable to 
express the sequence of gaps exactly, the process determines 
(at 2625) whether one of a set of ranges can express the 
calculated sequence. Specifically, the process determines 
whether the sequence can be expressed by a pair of deltas 
from amongst a canonical set of ranges, C. In some embodi 
ments, C is a hand-curated collection of univariate pairs of 
Gaussian distributions that is defined by C={(N'(u?, O.), 
N"(u", O,”))}, , with the first Gaussian in the pair 
expressing the low range, and the second Gaussian express 
ing the high range. The hand-curated collection of pairs of 
Some embodiments includes a set of predefined pairs (e.g., 
“2-3, 2–5, 5–7, 5-10, 10-15, 10-20, 15-20, . . . ) that could 
be used as candidate pairs for computing the range. 
0314. In order to evaluate the pair of deltas, the process 
of some embodiments defines a set of feasible solutions, and 
then optimizes the defined set of solutions. To do so, the 
process tries all possible bi-partitions of the sorted sequence, 
A={6}. The second window group of FIG. 27 is a sequence 
of departure times “5:10, 5:14, 5:20, 5:29, 5:39, and 5:51.” 
Therefore, the sequence of gaps for this window group in the 
figure is “4, 6, 9, 10, and 12. The possible bi-partitions of 
the sequence as shown in FIG. 27 are (4; 6, 9, 10, 12), (4. 
6: 9, 10, 12), (4, 6, 9; 10, 12), and (4, 6, 9, 10; 12). 
0315 One of ordinary skill in the art would realize that 
the departure times given in this example are only exem 
plary and the real departure times could be in fact different. 
In other words, the departure times in the example are 
selected in Such a way to render a sorted sequence of gaps 
for simplicity of description and a sequence of real departure 
times may render an unsorted list of gaps between the 
Successive departures. Some embodiments, as described 
above, sort the sequence of gaps (e.g., from the lowest 
number to the highest) after calculating the gaps in the 
sequence of departures. 
0316 Each bi-partition, in some embodiments, includes a 
set of Small deltas and large deltas. The process interprets the 
associated deltas as a Gaussian. Thus, for each bi-partition, 
the process generates a pair of Gaussians, one of which 
describes the set of small deltas, and the other one describes 
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the set of large deltas. For each Such choice, the process finds 
a set of feasible Gaussian pairs from amongst the canonical 
set of Gaussian pairs, C. For the pair of Gaussians corre 
sponding to the partition, (N',N'), and a candidate canoni 
cal Gaussian pair, (N',N'), the process determines that the 
candidate is feasible if N' is “well inside' N and N is 
“well inside” N.". This notion of “well-inside" is expressed 
by a parameter e. 
0317 For the set of feasible solutions thus defined, the 
process picks a feasible canonical candidate whose average 
statistical distance is the Smallest, over the low and the high 
deltas. In the above example, the process would determine 
that the bi-partition (4, 6: 9, 10, 12) could fit well inside the 
candidate range of 5-10 minutes and therefore the process 
returns the departure range as being between 5-10 minutes. 
Specifically, the first group (4, 6) has a mean of 5 and a 
variance of of of 1, while the second group (9, 10, 12) has 
a mean of 10.3 and a variance of of of 1.6. Again, the 
numbers are exemplary and the real number and values that 
are used in these distributions and formulas may be signifi 
cantly different than the number and values illustrated in the 
above and below examples. 
0318. The process of some embodiments uses the stan 
dard concept of Hellinger Distance between a pair of Gauss 
ians. One of ordinary skill in the art would realize, however, 
that other appropriate forms of statistical distances between 
a pair of Gaussians could be equally applicable. Algorithm 
1 below describes this accurately. Some notations are abused 
to let A also denote the Sorted sequence corresponding to the 
set A, that is Ailsa, is, for the sake of notational 
convenience. Also, in Algorithm 1, Ai . . . . 1 sissL 
denotes the consecutive Subsequence of A between i and j. 
0319 Algorithm 1: FindBestRange(AI1 . . . L., C) 

Algorithm 1: FindBestRange (Ai . . . L., C) 

closest s- oo 
for is 1:L do 
N, - (I,(A[1...i).O,(A[1...il)) 
N." - (I,(A[i+1...L).o,(A[i+1...L.))) 
F, - (N, N'): d(N, N) <e, d. (N.", N) <e, (N',N') e C} 
(N., N.") <- argmin, {d(N., N.) + d (N.", N.")} 
if d(N., N.) + d (N.", N.") < closest then 

closest - d. (N., N.) + d(N.", N.") 
(N, N') - (N',N') 

if closest < CO then 
return (No, No") 

return () 

0320 In the above Algorithm 1, d2(...) is the Hellinger 
Distance between two Gaussians. In Algorithm 2 below, 
d1 (...) is defined. 
0321 Algorithm 2: d (N. N.) 

Algorithm 2: d(N. N.) 

l, 1 - O 
h, 1 + O. 
l, 1 - O, 
h, S-1, + O. 
if (l, h) and (1 ha) do not overlap then 

return 1 

S - (min he ha-max {1, 1})/ (h-l.) 
return 1-S 
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0322. In the above Algorithm 2, in order to prevent the 
result of h-l, from being Zero and hence S being undefined, 
Some embodiments, Subtract a small value (e') from 1 and 
add the same Small value to h, at the beginning of the 
algorithm. The same Small value (e") is also added to and 
subtracted from h, and l, respectively. 
0323 When the process determines that one of the pair of 
deltas (i.e., one of the pairs in the set C) as described above 
expresses the gaps, the process returns (at 2630) the pair as 
the range of departure frequency. On the other hand, when 
the process is unable to express the sequence of gaps using 
one of the pairs in the set C, the process determines (at 2635) 
whether a single value approximately expresses the gaps, 
A={8,} corresponding to the departure times in the window 
group. That is, the process determines whether a single 
number within a large threshold expresses the sequence. The 
process of Some embodiments makes Such a determination 
with respect to an input parameter, O, which is greater than 
the input parameter O (O->O). The process of Some Such 
embodiments examines the variance of A and determines 
whether the variance is at most O. When the process 
determines that the variance is less or equal to O., the 
process realizes that the mean departure frequency (LL(A)) 
expresses the gaps approximately and returns the variance 
(at 2640) as a single value that represents the approximate 
departure frequency. In some embodiments, when the pro 
cess determines that the variance does not express the gap 
approximately, the process returns (at 2650) a variable (e.g., 
a Zero) that shows no frequency can be determined for the 
departures. 
0324. The map application of some embodiment deploys 
this process or a process similar to this to calculate the 
frequency of departures of a high frequency transit line upon 

a request. For instance when the map application receives a 
request for a placecard of a transit station, it calculates the 
departure frequencies of the different transit lines departing 
from the transit station and provides the departure frequen 
cies in the placecard, as discussed above. Or when the map 
application receives a request for a navigation presentation, 
the application calculates and displays the departure fre 
quencies in the corresponding navigation banners. In some 
other embodiments, when a map application receives a 
request for a departure Schedule (e.g., to be displayed in a 
placecard, a navigation banner, etc.), the application sends a 
request to one or more servers that are dedicated for fre 
quency schedules and calculations and receives the 
requested information back from those servers. 
0325 The servers of some such embodiments calculate 
the departure frequencies when they receive a request from 
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the map application. Alternatively, or conjunctively, the 
dedicated servers pre-calculate the frequency schedules 
(e.g., after receiving a new or updated set of departure 
timetables) and store the calculated frequencies in one or 
more data storages for later use (e.g., to be displayed in 
different user interfaces of the map application). Upon 
receiving the request for departure schedules from a map 
application, these servers retrieve the related stored sched 
ules and send them to the requesting map application. 
0326 FIG. 28 conceptually illustrates a frequency gen 
erator module that some embodiments use for determining 
in which format the frequency of departures should be 
displayed for a particular transit line leaving a particular 
transit station at a particular time of day. More specifically, 
the frequency generator module determines which one of the 
above three expressions can be applied to the sequence of 
the departure gaps. As shown, the frequency generator 
module of some embodiments includes several other mod 
ules which are a window group generator module 2820, an 
exact singleton generator module 2830, a range generator 
module 2840, and an approximate singleton generator mod 
ule 2850. 

0327. The frequency generator module 2810 receives a 
departure timetable 2860 as an input. The timetable in some 
embodiments is one of a collection of timetables that the 
module receives from one or more transit data providers. As 
shown in the figure, the timetable 2860 includes a set of 
columns and a set of rows. The columns of the timetable 
correspond to the transit stations at which the transit vehicles 
of the transit line stops. The rows of the timetable corre 
spond to a sequence of departure times of the transit vehicles 
of the transit line at each transit station. For example the first 
row shows the departure times of the first bus of the line at 
each bus stop, the second row shows the departure times of 
the second bus of the line at the bus stops, and so on. 
0328. The window group generator module of the fre 
quency generator module receives the timetable and as 
described above, iteratively generates a window group for 
each departure time of a column of the timetable (e.g., the 
highlighted column for the bus stop of Main Street). For 
each transit station column then, the frequency generator 
module outputs a column with multiple cells that each 
includes a departure frequency for each corresponding cell 
of the transit station column. Each cell of the output column 
represents the frequency of departures for the next transit 
vehicle of the line and can be in one of the three above 
described formats (i.e., exact time, approximate time, or a 
time range). 
0329. As shown in the figure, the output column 2870 
which corresponds to the departure frequency of the high 
lighted column of the timetable 2860 (for the Main Street 
stop) has several cells. The two first cells of the column 
show that the departure frequencies for the first and second 
buses of the line at Main station are every 5 minutes (i.e., the 
time interval between each pair of departures of the line at 
this station is 5 minutes). The third cell of the column shows 
that the departure frequency for the third bus of the line at 
Main station is between 5-7 minutes while the fourth cell 
shows that the departure frequency for the fourth bus is 
between 10-15 minutes. Finally, the fifth cell of the column 
shows that the departure frequency for the fifth bus of the 
line at Main station is between approximately about 6 
minutes. 
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0330. In order to produce this output, the frequency 
generator module of Some embodiments, for each generated 
window group that corresponds to a departure time of the 
line, computes the differences between successive cells of 
the window group (6', t+1-ti) and generates a sequence of 
time gaps ({8'}). The sequence is then fed into the exact 
singleton generator module 2830 along with an input param 
eter O. The exact singleton generator, as described above, 
examines the variance of A in the sequence and determines 
whether the variance is at most of. When the module 
determines that the variance is less or equal to O., it renders 
the variance as the exact frequency of departures. 
0331 When such determination is not feasible, the next 
module, which is the range generator module 2850, starts to 
determine whether the generated sequence of gaps can be 
expressed by a pair of deltas from amongst a canonical set 
of ranges, C. The module receives the sequence (Kö',}) along 
with a canonical set C({(N.'(', O.), N.'(', o”)*) and 
a parameter e (e.g., 0.05). As described above, the range 
generator module then tries to separate the sequence into 
two Gaussians that best fit an element of the canonical set C. 

0332. When such determination is not feasible either, the 
next module, which is the approximate singleton generator 
module 2850, starts to determine whether a single number 
can approximate the generated sequence of gaps {6} with 
respect to an input parameter O that the module receives. In 
Some embodiments the input parameter O is greater than the 
input parameter O. The approximate singleton generator 
module examines the variance of A in the sequence and 
determines whether the variance is at most of. When the 
module determines that the variance is less or equal to Of, 
it returns the variance as a singleton that approximately 
represents the departure frequency. 
0333 All the frequency schedules that are described thus 
far are schedule (or departure) frequencies. In other words, 
the above-described frequencies are departure frequencies 
of the transit vehicles of a particular transit line that depart 
from a particular transit station. The map application of 
Some embodiment also displays a transit frequency or route 
frequency for a selected transit route that includes multiple 
legs from a starting location to a destination. Each leg of a 
selected transit route either uses a different transit vehicle or 
is a “walk’ directive through a navigable pedestrian net 
work. 

0334. The map application of some embodiments can 
also calculate and provide an overall transit frequency (or 
request the calculation of Such from a mapping service 
running on one or more dedicated servers) and display the 
calculate frequency when all the legs of the transit route are 
serviced by high frequency transit vehicles. In some other 
embodiments, the map application calculates (or requests 
the calculation) and displays the transit frequency for a 
transit route even when the transit vehicles of the different 
legs of the transit route are a combination of high frequency 
and low frequency transit vehicles. 
0335 FIG. 29 conceptually illustrates a process 2900 that 
some embodiments perform to calculate the overall transit 
frequency for a selected transit route. Specifically, the pro 
cess 2900 generates a window group for the transit route that 
can be used as an input for the process described above by 
reference to FIG. 26 in order to generate the transit route's 
frequency. The computed window group for the transit route 
includes a sequence of departure times from the starting 
location in the first leg. Each departure time in the sequence 
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is the latest departure time from the starting location in order 
to make a temporally feasible and independent transit trip to 
the destination during the time period used to compute the 
window group. 
0336. In some embodiments a mapping service that runs 
on one or more dedicated servers performs the process and 
stores the results to be sent to the map application or returns 
the results in real time (i.e., upon a request) to the map 
application. In some other embodiments, the process is 
performed by a map application that executes on a device. 
In some embodiments because of the high temporal vari 
ability and combinatorial complexity involved in pre-com 
puting transit routes Schedules (frequencies), the map appli 
cation and/or dedicated servers compute the transit 
frequency on demand only. That is, a mapping service, or 
one or more dedicated servers that are designated for com 
puting departure frequencies, compute the overall transit 
frequency for a transit route only when they receive a 
request for Such from a map application. 
0337 The process 2900 will be described by reference to 
FIG. 30, which provides an example for calculating a 
sequence of departures (i.e., a window group) that includes 
the departure times from the current position of the device. 
FIG. 30 illustrates a transit route 3005 that includes four 
transit legs 3010-3025. The first transit leg 3010 represents 
a walking route from the starting location of the passenger 
to the first transit station. The last transit leg 3025 also 
represents a walking route from the last transit station to the 
desired destination. The second and third legs 3015 and 
3020 use two different transit vehicles. The number of 
minutes next to each leg (on the left hand side of the figure) 
is the expected length of time to make the corresponding 
trip. For instance the trip time for the first walking leg is five 
minutes while the trip time for the last walking leg is seven 
minutes. 
0338. Some embodiments treats the walking routes as 

transit routes that depart every minute, thus, are uncon 
strained. Some such embodiments set aside a one-minute 
transition time at each transit station that acts as a buffer, 
allowing the passenger to make a feasible transition to the 
next leg of the transit route. These embodiments charge this 
transition cost to the transit duration of the previous leg in 
the transit route. 
0339. The process 2900 begins by receiving (at 2905) the 
departure schedule and transit time of each leg of a selected 
transit route. In the example of FIG. 30 the process receives 
the departure schedules 3030-3045 which are sequences of 
numbers that represent the departure times from the source 
of the corresponding legs 3010-3025. As stated above, the 
pedestrian legs are treated as transit routes that depart every 
minute, hence the departure schedules 3030 and 3045 
include departure times that occur every minute at the Source 
of the corresponding pedestrian leg. Additionally, the num 
bers in the last sequence 3050 represent the arrival times at 
the destination using the last walking leg. 
(0340. The process 2900 then stores (at 2910) the depar 
ture times of the first leg (i.e., schedule 3030) as the possible 
departure times of the route. That is the departure times of 
the first leg are initially stored by the process as a potential 
sequence of departure times that could be the latest depar 
ture times from the starting location in order to make a 
temporally feasible transit trip to the destination. In the 
illustrated example, therefore, the sequence 3030 is stored as 
the potential departure times. 
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0341. Next, the process selects (at 2915) the first leg as 
the current leg to process. The process then identifies (at 
2920), for each feasible departure of the next leg, the latest 
departure time of the current leg that would allow the 
passenger to arrive at the next leg by that departure time. In 
other words determines what departure time in the current 
leg would be the latest time that the passenger can depart 
from the source of the current leg in order to catch a 
particular one of the departure times of the next leg. There 
fore, in the example of FIG. 30, the process identifies 
departure time minute 5 in the first leg as the latest time in 
order to catch the departure time minute 10 in the second leg. 
This is because the passenger has to walk for 5 minutes (i.e., 
the transit time for the first leg) in order to get to the starting 
transit station of the second leg. 
0342 Similarly, the process identifies departure time 
minute 7 in the first leg as the latest time in order to catch 
the departure time minute 12 in the second leg, departure 
time minute 15 in the first leg as the latest time for the 
departure time minute 20 in the second leg, departure time 
minute 17 as the latest time for minute 22, departure time 
minute 25 as the latest time for minute 30, departure time 
minute 27 as the latest time for minute 32, and finally the 
departure time minute 28 as the latest time to catch the 
departure time minute 33 in the second leg. 
0343. After identifying the latest departure time in the 
current leg for each feasible departure time in the next leg, 
the process 2900 stores (at 2930), for each identified depar 
ture time, a path (link) from the identified departure time in 
the current leg to its corresponding feasible departure time 
in the next leg. In the example of FIG. 30, the process stores 
a path (link) from minute 5 in the first leg (which is the 
current leg when processing the first leg), to its correspond 
departure time in the second leg which is minute 10. 
Similarly, the process stores paths (links) from minute 7 of 
the first leg to minute 12 of the second leg, from minute 15 
to minute 20, from minute 17 to minute 22, from minute 25 
to minute 30, from minute 27 to minute 32, and finally from 
minute 28 to minute 33. 
0344) The process then determines (at 2940) whether the 
next leg for processing is the last leg of the transit trip. If the 
process determines that next leg for processing is not the last 
leg of the transit route, the process selects (at 2945) the next 
leg as the current leg for processing and returns to 2920 to 
identify the latest departure times for that leg. In the example 
of FIG. 30, the process determines that there are more legs 
to process and therefore selects the second leg as the current 
leg to process. The process then identifies minute 10 as the 
latest departure time in the second leg to catch the departure 
time minute 21 in the third leg. 
0345. This is because the trip time of the second leg is 10 
minutes and thus the first departure time in the second leg 
(minute 10) can catch the departure time minute 21 in the 
third leg. Similarly, the process identifies departure time 
minute 12 in the second leg as the latest time to catch the 
departure time minute 25 in the second leg, departure time 
minute 20 as the latest time for minute 30, departure time 
minute 30 as the latest time for minute 40, and finally the 
departure time minute 33 as the latest time to catch the 
departure time minute 50 in the second leg. The process then 
stores a path from each identified departure of the second leg 
to its corresponding departure time in the third leg. 
0346 That is, the process stores a path between minute 
10 of the second leg and minute 21 of the third leg, between 



US 2016/0356603 A1 

minute 12 of the second leg and minute 25 in the third leg, 
between minute 20 of the second leg and minute 30 of the 
third leg, between minute 30 of the second leg and minute 
40 of the third leg, and finally between minute 33 of the 
second leg and minute 50 of the third leg. The process 
iteratively performs these steps until the last leg of the transit 
route is also processed. After processing the last leg (i.e., the 
second to last leg in the transit route), the process has stored, 
for each identified departure time of the first leg, a path that 
starts from the first leg and either reaches a departure time 
in the last leg or ends somewhere in between. That is, after 
storing all the paths (links), there might be some links that 
do not connect any identified departure times of the first leg 
to any feasible departure time of the last leg. 
(0347. When the process 2900 determines (at 2940) that 
the it has reached the last leg of the transit route, the process 
removes (at 2945) the departure times of the first leg that do 
not have a unique path to a feasible departure time in the last 
leg. In other words, the process examines the paths that it has 
stored (at 2930) for each identified departure time of each 
leg. If the process can connect the paths from each identified 
departure time in the first leg to make a unique path from the 
first leg to the last leg, the process keeps that departure time 
of the first leg, otherwise the process removes the departure 
time from the list of identified departure times of the first leg. 
0348. In the example of FIG. 30, the process starts with 
the minute 5 of the first leg, which was identified as a 
potential transit departure time. By examining the stored 
paths, the process realizes that minute 5 of the first leg is 
linked to minute 10 of the second leg, which in turn is linked 
to minute 21 of the third leg, and minute 21 of the third leg 
is linked to minute 36 of the last leg. Therefore the process 
determines that there is a direct path (link) between minute 
5 of the first leg and minute 36 of the last leg. The same 
determination is made for minutes 7, 15, 27, and 27. 
However, for minute 17, the process determines that there is 
a link between minute 17 of the first leg and minute 22 of the 
second leg, but the link is disrupted there and there is no 
more links to the third leg from the minute 22 of the second 
leg. 
0349 Consequently the process removes departure time 
minute 17 from the first leg, hence the link from this 
departure time to the next leg is shown with dashed line 
instead of a solid line. The process also determines that there 
is not a unique link from minute 27 of the first leg to any 
departure time of the last leg and therefore it is removed 
from the first leg as well. As a result, the remaining departure 
times in the first leg, after removal of non-linked departure 
times in the list of identified departure times of the first leg, 
will be departure times 5, 7, 15, 27, and 28 which are shown 
in the figure as connected to the next leg with a solid ling. 
0350. The process then uses (at 2950) the remaining 
departure times of the first leg (i.e., departure times 5, 7, 15, 
27, and 28) as the departure times of the transit route. 
Specifically, the process of Some embodiments uses the 
remaining sequence as a window group for the transit route 
and calculates (at 2955) the transit route's departure fre 
quency based on this window group. The process of some 
embodiments calculates the departure frequency by using 
the window group as an input for the process described 
above by reference to FIG. 26 in order to generate the transit 
route's frequency. The process then ends. As stated above, 
each departure time in this window group would be the latest 
departure time from the starting location (i.e., the current 
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location of the passenger) in order to make a transit trip to 
the destination during the time period used to generate the 
window group. 
0351. Some embodiments perform variations of the pro 
cess 2900. The specific operations of the process 2900 may 
not be performed in the exact order shown and described. 
Additionally, the specific operations may not be performed 
in one continuous series of operations, and different specific 
operations may be performed in different embodiments. For 
example, in Some embodiments, the process returns the 
generated window group (the remaining transit routes in the 
sequence) to the map application. The map application of 
Some such embodiments then displays the sequence to the 
user so the user would know when to leave the current 
location to be able to catch the transit vehicles of a particular 
transit route. The user could also easily determine the time 
of arrival at the destination if the user takes a particular 
transit route that departs at one of the identified departure 
times of the first leg. 
0352 For example, in the above described FIG.30, a user 
by looking at the departure sequence would realize that if the 
user starts his trip at minute 5 (e.g., 5 minutes after the 
current time), the user would be able to board a transit 
vehicle at the first transit station at minute 10, board a transit 
vehicle at the second transit station at minute 21, and arrive 
at the destination at minute 43. Similarly, if the user starts his 
trip at minute 28, the user would be able to board a transit 
vehicle at the first transit station at minute 33, board a transit 
vehicle at the second transit station at minute 50, and arrive 
at the destination at minute 72. 

VI. Navigating a Transit Route 

0353 As described above, the map application of some 
embodiments can operate in one or more different modes 
Such as map browsing mode, routing mode, navigation 
presentation mode, etc. The map-browsing mode allows a 
user to browse a map of a locality and to perform searches 
for map locations based on addresses, names (e.g., people, 
businesses, etc.) or other search parameters. The navigation 
presentation mode of Some embodiments includes a driving 
navigation mode to provide driving navigation directions, a 
walking navigation mode to provide walking navigation 
directions, and a transit navigation mode to provide transit 
navigation directions. 
0354 When a user starts navigation in the transit navi 
gation mode (e.g., by selecting a start navigation control), 
the map application of some embodiments provides a transit 
navigation presentation that displays instructions for each 
transit maneuver (e.g., in a transit leg) of a transit trip. As 
described above, a transit leg refers to a portion of a transit 
route that starts or ends with a transit maneuver that requires 
a transit vehicle change or a walking portion of the transit 
route (i.e., between two transit vehicle portions, or at the 
start or end of a transit route). The different transit maneu 
vers in Some embodiments include boarding a transit vehicle 
of the transit route, exiting a transit vehicle, walking to a 
transit station, and walking to the destination of the transit 
route. Some embodiments combine the navigation instruc 
tions for two or more transit maneuvers that relate to the 
same transit leg. For example, some embodiments display a 
single navigation instruction for walking to a transit station 
and boarding a transit vehicle at the station. Some other 
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embodiments, on the other hand, provide a separate navi 
gation instruction for entering each transit station of a transit 
rOute. 

0355. In some embodiments, a transit navigation presen 
tation provides navigation instructions that specify naviga 
tion maneuvers that use one or more transit vehicles (e.g., 
buses, rapid-transit train vehicles, commuter-rail vehicles, 
long-distance train vehicles, ferries, etc.) as the device 
traverses a transit route from a starting location to a desti 
nation location. The transit navigation presentation in some 
embodiments also includes walking instructions that provide 
directions to transit stations or from transit stations. In some 
embodiments, the map application displays navigation ban 
ners to provide navigation instructions during a transit 
navigation presentation. 
0356. In some embodiments, the map application allows 
a user to select and scroll through a set of navigation banners 
representing the different transit maneuvers of a selected 
transit route when the user starts the navigation presentation 
mode. As the user Scrolls through each navigation banner 
(e.g., by Swiping the navigation banner to the left or right), 
the portion of the route (e.g., a transit leg) associated with 
the currently in-focus navigation banner is presented to the 
user in a second display area. A representation of the 
currently displayed transit maneuver in the second display 
area of some embodiments is highlighted on the transit route 
(e.g., through color highlighting). 
0357. In some embodiments, the representation of the 

transit leg in the second display area (i.e., the representation 
of the transit leg drawn over a portion of the map that 
corresponds to the transit maneuver) is augmented to display 
more details about the transit maneuver on the map. Addi 
tionally, some embodiments prioritize road labels based on 
proximity to transit maneuvers and the current displayed 
maneuver. That is, in Some embodiments, the road labels 
(e.g., Street signs) that correspond to the transit maneuver are 
displayed in the second display area over a portion of the 
map that is related to the displayed navigation banner in the 
first display area. 
0358. In some embodiments, each navigation banner 
provides a navigation instruction for a transit maneuver 
related to one leg of the transit route. In some embodiments 
the transit leg includes a portion of the transit route that is 
traveled by a different transit vehicle or a portion of the 
transit route that is walked for more than a particular 
distance. When the map application is displaying a transit 
route overview presentation (Such as the one shown in the 
fourth stage 120 of FIG. 1), the selection of Start control 184 
directs the map application to start a transit navigation 
presentation that provides transit navigation directions from 
the device's current location to the destination. FIG. 31 
illustrates an example of Such a transit navigation presen 
tation in terms of five operational stages 3105-3125 of map 
application UI. 
0359. The first stage 3105 illustrates a representation of a 
transit route between a starting location and a destination 
location that is drawn over a portion of a map of a region 
after a user selected the transit navigation mode. The rep 
resentation of the transit route includes three different transit 
legs 3135-3145. In the illustrated example, the first and 
second transit legs 3135-3140 (i.e. the first and second 
portions of the transit route) are travelled by two buses of 
different lines while the third transit leg 3145 is travelled by 
a subway train. The first stage 3105 also shows a represen 
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tation 3130 of the current location of the device. As shown, 
the device is currently located at the first transit station (i.e., 
the first bus stop) of the transit route, hence no walking 
distance is presented between the current location of the user 
and the first transit station. 

0360. The incident display area 190, in stage 3105, 
displays an incident report that might be related to the 
currently displayed transit route or the reason for not dis 
playing another transit route, as described in detail above by 
reference to FIG. 5. The route summary display area 193 
shows two bus representations of different lines 56 and 244 
that travel the first and second legs of the transit route and 
a subway train representation of the line 166 that travels the 
last leg of the transit route. The route Summary display area 
also shows that the total trip time is 58 minutes which 
includes a total walking distance of 0.6 miles. The first stage 
3105 further shows that the user Selects the Start control 184 
to start a navigation presentation experience. 
0361. The second stage 3110 shows the initiation of the 
transit navigation presentation after selection of the Start 
control 184. As shown, the transit navigation presentation in 
Some embodiments includes one or more navigation banners 
and one or more maneuver map views. In some embodi 
ments, each navigation banner corresponds to one maneuver 
map view. In some Such embodiments each maneuver map 
view and its associated navigation banner provide pictorial 
and text instructions that describe a transit navigation 
maneuver, which typically is associated with a transit leg of 
the transit route. For example each pair of navigation banner 
and map view corresponds to a starting point of a transit leg 
or an ending point of a transit leg. In some embodiments 
(e.g., when the walking distance is more than a certain 
distance), a pair of navigation banner and map view may 
also correspond to a walking leg of a transit route, an entire 
leg of a transit route that is travelled by a transit vehicle (e.g., 
instructions for entering and exiting the transit vehicle), a 
transit station along the transit route (e.g., when the transit 
station has multiple entrances and or exits), etc. 
0362 Some embodiments provide navigation instruc 
tions (e.g., in a navigation banner) intelligently based on the 
position of the device. These embodiments detect the current 
position of the user and provide a text (and/or pictorial) 
instruction that is related to the current position of the user. 
For example, when the user is detected to be outside a transit 
station, some embodiments provide a text (and/or pictorial) 
instruction that instructs the user to “enter the transit 
station. On the other hand, when some such embodiments 
detect the position of the user to be inside the transit station, 
the embodiments provide a text (and/or pictorial) instruction 
(e.g., in a navigation banner for the same transit leg of the 
route) that instructs the user to “board' the transit vehicle. 
0363 As shown in the second through fifth stages 3110 
3125, the user of the device can swipe through the naviga 
tion (instruction) banners to see Successive transit navigation 
maneuver views along the transit route. Specifically, the 
second stage 3110 shows, after the user has started the 
navigation presentation, a scrollable navigation banner dis 
played in the banner display area 3150 that provides a 
navigation instruction for the first bus leg 3135 of the transit 
route. Additionally, the first maneuver map view that is 
associated with the first transit leg is displayed in the map 
view display area 3155. The maneuver map view for the first 
leg includes a bus route representation for bus line 56 along 
with a walking portion after the user exits the bus. Some 
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embodiments, as described above, also prioritize and display 
in the map view (although not shown in the illustrated 
example) the road labels (e.g., Street signs) of the roads that 
are in the proximity of the transit maneuver. 
0364. As described above, each transit leg of the transit 
route, in Some embodiments, includes a portion of the transit 
route that is traveled by a different transit vehicle, which can 
further include a start or end of a walking portion of the 
transit route. When the device's location is within one or 
more of the maneuver map views, the map application of 
Some embodiments displays the device's location on the 
map view(s) so that the user can orient him/herself with the 
required transit navigation maneuvers. For instance, the map 
application of Some embodiments displays the device's 
location on a walking leg in the map view display area when 
the application determines that the user who is holding the 
device is walking along the walking leg, the representation 
of which is currently displayed in the map view display area. 
0365. When the map application of some embodiments 
determines that the device is on a walking portion of the 
transit route that is longer than a particular threshold dis 
tance, the map application automatically presents a walking 
direction indicator to identify the orientation of the device 
with respect to the desired walking-navigation direction of 
the walking portion of the route. As the walking-navigation 
direction changes, the user of the device can properly orient 
himself/herself along the desired walking direction by align 
ing the walking-direction indicator with the desired walking 
direction. 
0366. In addition to, or instead of, providing a walking 
direction indicator during the walking portion of a transit 
navigation presentation, the map application of some 
embodiments provides a user selectable option to switch to 
the walking navigation presentation in order to obtain a 
richer walking navigation experience (e.g., to obtain turn 
by-turn walking navigation instructions). In some embodi 
ments, the application provides the option to Switch to a 
walking navigation presentation during the transit naviga 
tion presentation as a selectable user-interface (UI) item in 
a navigation banner (e.g., in the navigation banner that 
corresponds to the walking portion). The application pro 
vides this option in some embodiments through other 
mechanisms, such as voice input instructions that (through 
a speech recognition interface of the device) direct the 
navigation application to Switch from the transit navigation 
presentation to a walking navigation presentation. Switching 
between a transit navigation presentation and a walking 
navigation presentation during a walking portion of a transit 
route is further described in the concurrently filed U.S. 
patent application **, entitled “Walking Guidance During 
Transit Navigation', filed with the attorney docket number 
APLE.P0666, which is incorporated herein by reference. 
0367 The navigation instruction in each navigation ban 
ner describes the associated transit maneuver and provides 
Some information about this maneuver. For instance, in the 
second stage 3110, the navigation banner that is displayed in 
the display area 3150 describes the bus line and bus stop that 
starts the transit trip, the distance traveled by the first bus, 
and the frequency of departures of the buses of this line. As 
described above, the application of some embodiments first 
identifies whether the transit vehicle that travels each leg of 
the trip is a high frequency transit vehicle or a low frequency 
transit vehicle. In these embodiments, the application pro 
vides, in the navigation banner, the frequency of departures 
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when the transit vehicle is a high frequency transit vehicle, 
and the departure time of the next transit vehicle of the line 
when the transit vehicle is a low frequency transit vehicle. 
0368. In some embodiments, the transit maneuver ban 
ners provide other information than what is depicted in this 
example figure. For example, Some embodiments provide 
the amount of required walking in terms of time instead of 
distance, while other embodiments provide both time and 
distance for the walking portion as well as each leg of the 
trip. Additionally, some embodiments do not provide the 
departure schedule of the transit vehicle in every banner 
while other embodiments provide additional information 
about the transit trip or the transit vehicle associated with a 
particular section of the transit trip in the navigation banner. 
The second stage 3110 also shows that the user is swiping 
through the first navigation banner in order to see the next 
banner in the sequence. In some embodiments, a user Swipes 
through the navigation banners by touching (contacting) the 
touch-sensitive display screen of the device with one or 
more fingers and dragging the finger(s) to the left or right on 
the display screen to scroll the screen to the left or right, 
respectively. 
0369. The third stage 3115 shows that as a result of the 
user's swipe gesture on the banner display area 3150, the 
first navigation banner has scrolled out of the display Screen 
and a second navigation banner that provides navigation 
instruction for the second leg of the transit route is scrolled 
in and displayed in this display area. The navigation instruc 
tion for the second transit leg includes the bus stop at which 
to exit the bus line 56, the walking distance to the next bus 
stop, the line and the bus stop for the next leg of the trip, the 
total travel distance of the next leg, and the departure 
schedule of the next bus line. 
0370. The third stage 3115 also shows that the map view 
display area 3155 displays the second maneuver map view 
that is associated with the second transit leg. The maneuver 
map view for the second leg in this stage includes a bus route 
representation for the bus line 244 along with a walking 
portion to the bus stop for this line. Although in the 
illustrated example the navigation instruction is for the 
combination of three different transit maneuvers (i.e., exit 
ing the bus 56, walking for 10 minutes, and taking the bus 
244), as described above, some embodiment provide three 
different banners each of which includes a navigation 
instruction for one of these three transit maneuvers. The 
third stage 3115 further shows that the user is swiping the 
second navigation banner to the left in order to see the next 
navigation banner in the sequence and its associated maneu 
ver map view. 
0371. Additionally, as described before, some embodi 
ments provide more (detailed) instructions when the walking 
distance in a walking portion of the transit route is more than 
a certain amount (i.e., more than a threshold distance). For 
instance, in the illustrated example, if the walking distance 
between the first leg (bus line 56) and the second leg (bus 
line 244) was more than a certain distance (e.g., 1 mile) 
and/or covered a series of different maneuvers (e.g., covered 
several turns on different streets), then some embodiments 
provide one or more pairs of navigation banners and their 
associated map views for that walking portion alone. 
0372. The fourth stage 3120 shows that the banner dis 
play area 3150 now displays a third navigation banner that 
provides navigation instructions for the third leg of the 
transit route. This navigation banner is scrolled into the 
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display area and the last navigation banner is scrolled out of 
the display area 3150 after the user swipes through the 
previous navigation banner. The navigation instruction for 
the third transit leg includes the bus stop to exit the bus 244, 
the walking distance to the next transit station, the line and 
the transit station for the next leg of the trip, the total travel 
distance of the next leg, and the departure schedule of the 
subway trains of this line. 
0373 The fourth stage 3120 also shows that the map 
view display area 3155 displays the third maneuver map 
view that is associated with the third transit leg 3145. The 
maneuver map view for the third leg includes a Subway route 
representation for the subway line 166 along with a walking 
portion to the subway station for this line. Although in the 
illustrated example the navigation instruction in the banner 
is for the combination of three different transit maneuvers 
(i.e., exiting the bus 244, walking for 2 minutes, and taking 
the subway 166), similar to the third stage, some embodi 
ments may provide three different banners that each includes 
a navigation instruction for one of the three transit maneu 
vers. Some other embodiments display other combinations 
of the three instructions in their navigation banner display 
area. The fourth stage 3120 further shows that the user is 
Swiping through the third navigation banner in order to see 
the next navigation banner in the sequence and the maneuver 
map view that is associated with the next navigation banner. 
0374. The fifth stage 3125 shows a fourth navigation 
banner that provides navigation instructions on how to exit 
the Subway station and arrive at the desired destination. In 
Some embodiments, the map application shows a navigation 
banner that provides navigation instructions on how to enter 
or exit a transit station when the transit station is a large 
structure with several entrances and/or exits. In some other 
embodiments the map application provides a navigation 
banner for every transit station of a particular transit system 
(e.g., Subway station, train station, etc.). Yet, the map 
application of Some other embodiments does not provide a 
separate navigation banner for a transit station. In some Such 
embodiments, the application provides the instructions 
about entrance to, or exit from, a transit station in a navi 
gation banner that is associated with a transit leg that starts 
from the transit station or ends at the transit station, respec 
tively. 
0375. In the illustrated example, the last transit station is 
a large structure with multiple entrance and exit ways. As 
such, the last navigation banner of the fifth stage 3125 
provides navigation instructions for exiting the Subway train 
at the Subway station as well as instructions on how to exit 
from the subway station towards the destination. Specifi 
cally, the navigation instruction in the last navigation banner 
includes the subway station at which to exit the subway train 
166, the exit door of the subway station to leave the station, 
and the walking distance to the destination. The fifth stage 
3125 also shows that the map view display area 3155 
displays a representation for the Subway station that includes 
an entrance 3160 to the subway station and two exits 3165 
and 3170 from the station. The display area 3155 also 
displays the walking portion representation on the map 
which takes the user from the exit 3165 of the subway 
station to the destination. 

0376. As described above, when the device's location is 
within one or more of the maneuver map views, the map 
application of Some embodiments displays the device's 
location on the map view(s) so that the user can orient 
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him/herself with the required transit navigation maneuvers. 
FIG. 32 illustrates an example of displaying the current 
location of the device while scrolling through the different 
navigation banners of a navigation presentation. This figure 
shows in terms of four operational stages 3205-3220, when 
a map view covers a geographical area in which a user is 
currently holding the device, the maneuver map view dis 
plays the current location of the device on the map presen 
tation when a corresponding navigation banner is displayed 
on the device. 
0377. In the first stage 3205 the figure shows the same 
map application UI that was shown last in the fifth stage 
3125 of FIG. 31. This stage shows the same navigation 
banner as shown in the previous figure after scrolling 
through all the navigation banners in the navigation presen 
tation mode. This stage also shows that the user now is 
scrolling back to review the previous banners and instruc 
tions (e.g., by contacting the touch-sensitive display Screen 
of the device with one or more fingers and dragging the 
finger(s) to the right on the display screen to scroll the 
display area to the right or back). 
0378. The second, third, and fourth stages 3210, 3215, 
and 3220 show similar user interfaces as the ones shown in 
the fourth, third, and second stages 3120, 3115, and 3110 of 
FIG. 31, respectively. However, in these three stages, instead 
of Swiping the screen to the left to see the next navigation 
banner, the user Swipes the display screen to the right in 
order to see the prior navigation banner. In addition, the third 
stage 3215 shows the current position of the device through 
the current position indicator 3230 that is drawn on a 
walking portion of the map between the first and second legs 
of the transit route. 
0379 This is because the map application of some 
embodiments iteratively monitors the current position of the 
device along the transit route. In some Such embodiments, 
when the application determines that the currently displayed 
navigation banner is for a transit leg that is associated with 
the current location of the device, the application automati 
cally, and without user intervention, displays a current 
position indicator on the map (in the map view display area) 
that that represents the current position of the device (user). 
0380 A. Auto Stepping 
0381. In some embodiments, when the user stops scroll 
ing through the navigation banners during a navigation 
presentation, the map application automatically scrolls back 
(or forward) the display Screens (i.e., the navigation banner 
and map view screens) to display the current navigation 
banner and map view when the application determines the 
current location of the device along a particular leg of the 
transit route that is not currently displayed on the device. In 
other words, the application auto Steps to the current transit 
leg of the transit route and displays the pair of navigation 
banner and maneuver map view that is associated with the 
current location of the device when a number of conditions 
are met. Some of these conditions in some embodiments are, 
identifying a certain inactivity period, during which, the user 
has not interacted with the navigation banners, determining 
that there is enough reception to identify the current location 
of the device, and identifying that the currently displayed 
pair of navigation banner and map view is not associated 
with the current position of the device. 
(0382 FIG.33 conceptually illustrates a process 3300 that 
the map application of Some embodiments performs to 
automatically display a pair of navigation banner and map 
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view that is associated with the current location of the 
device. Specifically, the map application changes the cur 
rently displayed navigation banner and map view to a 
navigation banner and map view that are associated with the 
current leg of the transit route (e.g., by Scrolling back or 
forward the intervening navigation banners and map views) 
without any user intervention. The current leg of a transit 
route in some embodiments is a portion of the transit route 
that covers the current location of the device on the geo 
graphical area displayed in the map view (i.e., the location 
of the device can be displayed on a map view that is 
associated with the current transit leg). 
0383. The process 3300 is initiated by identifying (at 
3310) the current location of the device. The map applica 
tion of some embodiments identifies the current location of 
the device using the coordinates (e.g., longitudinal, latitu 
dinal, and latitudinal coordinates) in the Global Positioning 
System (GPS) signal that the device receives at the location 
of the device. Alternatively or conjunctively, the map appli 
cation of Some embodiments uses other means (e.g., cell 
tower triangulation) to compute the current location. 
0384. The process then determines (at 3320) whether the 
currently displayed navigation banner is associated with the 
identified location. As described above and below, each 
navigation banner of Some embodiments provides a navi 
gation instruction that corresponds to a transit leg of the 
transit route. In order to determine whether the currently 
displayed navigation banner is associated with the identified 
location, the process of some embodiments determines 
whether the identified location is associated with the transit 
leg (e.g., along the transit leg), for which the navigation 
banner provides the navigation instruction. When the pro 
cess determines that the currently displayed navigation 
banner is associated with the identified location, the process 
returns to operation 3310 and iteratively tracks the current 
position of the device. 
0385. On the other hand, if the process determines that 
the currently displayed navigation banner is not associated 
with the identified location, the process determines (at 3330) 
whether a threshold time has elapsed since the user last 
interacted with the navigation presentation. That is, the 
process determines whether the user has stopped scrolling 
the navigation banners for a certain period of time. When the 
process determines that the threshold time (e.g. thirty sec 
onds, one minute, etc.) has not elapsed since the user last 
interacted with the navigation presentation, the process 
returns to operation 3310 to iteratively track the current 
position of the device. 
0386 On the other hand, if the process determines that 
the threshold time has elapsed since the last interaction of 
the user with the navigation presentation (i.e., the currently 
displayed banner has been on the screen for more than a 
particular time period), the process displays (at 3340) a pair 
of navigation banner and map view that is associated with 
the current location of the device. In order to do so, some 
embodiments scroll back or forward all the intervening 
banners and map views to display the current navigation 
banner and map view that is associated with the current 
location. Some other embodiments merely replace the last 
displayed navigation banner and map view with the current 
navigation banner and map view in their corresponding 
display Screens. The process then ends. 
0387 Some embodiments perform variations of the pro 
cess 3300. The specific operations of the process 3300 may 
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not be performed in the exact order shown and described. 
For example, the process of Some embodiments instead of 
determining whether the current location is associated with 
the currently displayed banner, first determines whether a 
threshold time has elapsed since user last interacted with the 
device, and then makes the determination about the asso 
ciation of the currently displayed banner with the current 
position of the device. Additionally, the specific operations 
may not be performed in one continuous series of opera 
tions, and different specific operations may be performed in 
different embodiments. 

0388. As described above, some embodiments provide a 
separate navigation instruction (in a separate navigation 
banner) for each next action (step) that the user of the device 
should take during a navigation presentation. For instance, 
when a user has to walk to the transit station A, board a 
transit vehicle at transit station A, exit at transit station B. 
and then walk to the destination, some embodiments provide 
a first navigation banner (and its associated map view) with 
instructions for walking to transit station A, a second navi 
gation banner (and its associated map view) for boarding the 
transit vehicle, a third navigation banner (and its associated 
map view) for exiting the transit vehicle at transit station B. 
and a fourth navigation banner (and its associated map view) 
for walking to the destination. Some embodiments also 
provide a navigation banner between the second and third 
banners (i.e., entering and exiting the transit vehicle) that 
provides additional instructions while the device is on board 
(i.e., the user is travelling on the transit vehicle). 
0389. The map application of some embodiments auto 
matically scrolls the navigation banner display area and the 
map view display area (auto steps) to display the next step 
of the navigation based on a set of heuristics. The primary 
heuristic in determining whether to auto step or not in some 
embodiments is the distance between the two steps. How 
ever, when the distance is less than a threshold amount 
between the two steps, some embodiments consider other 
heuristics to determine whether to auto step or not. 
0390 Some embodiments provide a separate navigation 
banner that includes navigation instructions for entering a 
transit station (e.g., an enter-station navigation banner). 
Some such embodiments display the enter-station naviga 
tion banner when the device is within a threshold distance 
(e.g., 100 meters) from any of the transit stations of the 
transit route. Some other embodiments do not provide a 
separate navigation banner for transit stations and integrate 
the instructions of such into the navigation instruction that is 
provided for a walking leg before reaching the transit 
station, or into the navigation instruction that is provided to 
board the transit vehicle. 

0391) Once the map application of some embodiments 
determines (e.g., through a mapping service) that the device 
(user) is at a transit station, the application provides instruc 
tions that instruct the user to board the transit vehicle. Some 
embodiments determine that the device is at the transit 
station when the device is located on the same map polygon 
that includes the transit station. Some other embodiments 
determine that the user is at the station when the device is 
within a threshold distance of the station. Some embodi 
ments require additional conditions to be met to determine 
that the device is at the transit station. 

0392 For instance some embodiments require that the 
device be on a travelling mode (e.g., the user was travelling 
on another transit vehicle) before the tracked location of the 
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device reaches a particular spot within a threshold distance 
of the transit station. Some Such embodiments do not require 
the device to be in a travelling mode once the device reaches 
the particular spot. This is particularly helpful when the 
location of the device cannot be determined before reaching 
the transit station (e.g., the user is travelling on an under 
ground Subway train before reaching the bus stop and 
changing the transit vehicles). Some embodiments can 
determine whether a device is on a travelling mode or not by 
analyzing the motion data the map application receives 
through different motion sensors of the device. 
0393 For transit stations for which a separate map poly 
gon is not provided (e.g., for a bus stop), some embodiments 
only use the threshold distance to the transit station. Some 
embodiments first determine whether a station polygon is 
provided. These embodiments use the polygon method when 
a polygon exists for the station and use the distance method 
when there is no transit station polygon available. Yet some 
other embodiments use a combination of both methods (i.e., 
being in the same map polygon and within the threshold 
distance) in order to determine that the device is at the transit 
station even when a transit station polygon exists. 
0394. When the map application of some embodiments 
determines that the device is outside a threshold distance 
from the current transit station and between the current 
transit station and the next transit station to exit the transit 
vehicle, the map application auto steps forward and shows 
the next navigation banner that includes the next transit 
station to exit the transit vehicle. The map application of 
Some other embodiments does not auto step until the device 
reaches a threshold distance to the last transit station of the 
transit leg and when the application determines that the 
device is within the threshold distance (or on the same map 
polygon that the exit transit station is, or a combination of 
both), the application auto steps and shows the next navi 
gation banner that includes instructions for exiting the transit 
vehicle at the transit station. 
0395. Some embodiments auto steps to an intermediate 
navigation banner that is after the first banner that instructs 
the user to board the transit vehicle and before the next 
banner that instructs the user to exit the transit vehicle. The 
intermediate navigation banner of these embodiments 
includes a navigation instruction that instructs other helpful 
instructions for guiding the user (e.g., instructing the user to 
stay on the transit vehicle, showing the remaining distance 
to the last transit station of the transit leg, showing the 
remaining number of stops before reaching the last transit 
station of the transit leg, etc.). 
0396 FIG. 34 illustrates a map application of some 
embodiments automatically displaying a navigation banner 
that is associated with the current position of the device. This 
figure is described in terms of three different stages 3405 
3415 of the map application UI and three top-down views 
3425-3435 of the map that illustrate the position of the 
device in three different legs of a transit route that corre 
spond to the three stages 3405-3415, respectively. 
0397 As stated above, the map application of some 
embodiments iteratively monitors the current position of the 
device along the transit route. In some Such embodiments, 
when the application determines that the currently displayed 
navigation banner is for a transit leg that is not associated 
with the current location of the device, the application 
automatically, and without user intervention, Scrolls back (or 
forward) the navigation banner display area and the map 
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view display area to display the navigation banner and map 
view for a transit leg that is associated with the current 
position of the device. That is, the map application auto 
matically changes the currently displayed banner and map 
view to a navigation banner and map view that are associ 
ated with a portion of the transit route that covers the current 
location of the device (e.g., by scrolling back or forward the 
intervening navigation banners and map views). The map 
application of these embodiments displays the new naviga 
tion banner and its corresponding maneuver map view 
without receiving any user interaction with the device (e.g., 
a touch gesture, a Swipe gesture, etc.). 
0398. Before automatically scrolling the navigation ban 
ners to display the navigation banner that is associated with 
the current transit leg, the map application of Some embodi 
ments first determines that the application has accurately 
detected the current location of the device (e.g., by ascer 
taining that the device has enough reception to accurately 
determine its current position). Alternatively or conjunc 
tively, the navigation application of Some embodiments 
keeps track of the time since the navigation application 
displayed the last navigation banner for a transit leg. The 
application of Some such embodiments automatically 
refreshes the display areas to display the navigation banner 
of the current transit leg and the corresponding maneuver 
map view when a defined period of time elapses since the 
last navigation banner and map view were displayed. There 
fore, in Some embodiments, in order for the map application 
to change the current transit legs navigation banner and its 
corresponding map view, the application determines that (1) 
an accurate location of the device is identified, (2) the 
currently displayed banner is not associated with the current 
location of the device, and (3) a certain time period has 
passed since the currently displayed banner has been last 
shown to the user. 

0399. In the first stage 3405, the navigation banner dis 
play area 3150 displays a navigation banner for a walking 
portion of the transit route that includes navigation instruc 
tion for boarding the next bus which departs every 5 
minutes. As described above, Some embodiments, as in the 
illustrated example, provide a separate pair of navigation 
banner and map view for each transit navigation maneuver 
including a maneuver at the beginning of a transit leg (e.g., 
boarding a transit vehicle) and at the end of a transit leg (e.g., 
exiting a transit vehicle). The map view display area 3155 
also displays a current position of the device through a 
current position indicator 3445 that is moving towards the 
next bus stop of the transit route. 
0400. The corresponding top down view 3425 of the first 
stage 3405 shows that the device is currently located at the 
walking leg 3440 of the transit route. The first stage 3405 
further shows that the user is Swiping through the navigation 
banner in order to see the next navigation banner in the 
sequence and the maneuver map view that is associated with 
the next navigation banner. The first stage 3405 also shows 
a trip summary display area 3480 that includes additional 
information about the transit trip (e.g., the total/remaining 
trip duration, total/remaining trip distance, etc.). As shown 
in this stage, the trip summary display area 3480 shows that 
the total trip time is 58 minutes for this transit trip and the 
total distance to the destination is 8.3 miles. 

04.01 The second stage 3410 shows that the navigation 
banner display area 3150 displays the next navigation ban 
ner that is associated with the next transit leg of the trip (i.e., 
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the bus leg 3450). The corresponding top down view 3430 
of the second stage 3410 shows that the device is still on the 
walking leg 3440 of the transit route, however, it has moved 
further towards the second leg 3450. For instance, the user 
of the device is walking towards the next bus stop while the 
user is Swiping through the different navigation banners to 
browse the navigation route. The navigation banner of the 
second stage 3410 (as illustrated) includes a navigation 
instruction for boarding the next of the line 244. 
0402. The third stage 3415 shows that the navigation 
banner display area 3150 and the map view display area 
3155 are scrolling forward to display the next navigation 
banner and map view even though the user did not interact 
with the device (e.g., Swipe through the displayed banner) in 
the previous stage. This is because the application has 
detected that the current location of the device is on a 
different leg of the transit route. That is, as the corresponding 
top down view 3435 of the third stage 3415 shows, the 
current position of the device is now in the middle of the 
third and last leg of the transit route (i.e., the transit leg 
3455), while the navigation banner and map view display 
screens were still showing the navigation instruction and 
map view associated with the second leg of the transit trip. 
0403. Therefore, the map application, after identifying 
that the current location of the device is on a portion of the 
transit route that is different than the currently displayed 
navigation instruction and map view, automatically scrolls 
the banner and map view to show the banner and map view 
that are associated with the current position of the device. In 
the illustrated example, because the user did not interact 
with the device for a certain amount of time during which 
the position of the device changed from the second leg to the 
third leg, the display areas scroll forward to show the 
updated information. The third stage also shows that the trip 
summary display area 880 has also been updated and now 
shows that the remaining trip time is 15 minutes and the 
remaining distance to the destination is 2.1 miles. 
0404 Although not shown, one of ordinary skill in the art 
would realize that the displayed banner and map view could 
similarly scroll backward. For example, if the user swipes 
through the navigation banners to the last navigation banner 
for the last transit leg, when the position of the device stays 
on one of the earlier transit legs of the trip for a certain time, 
the application of some embodiments scrolls the screens 
back to display the information related to the current posi 
tion of the device in the navigation banner and the map view. 
0405 B. Route Modification 
0406. Some embodiments allow the user to modify the 

transit route during the navigation presentation. In some 
embodiments, the user can replace one or more transit legs 
of the transit route with one or more transit legs that were not 
part of the originally presented transit route. That is, in some 
embodiments, each transit leg under certain circumstances 
(described below) may be replaced by another route that 
includes one or more transit legs. In some embodiments, the 
user can modify the route while the user steps through the 
different navigation banners of the transit route. In some 
embodiments, the user may modify the route while a navi 
gation list view of the route is presented to the user. 
04.07 FIG. 35 conceptually illustrates a process 3500 that 
Some embodiments perform to identify and display alterna 
tive routes for a transit leg of a transit trip. The mapping 
service of some embodiments which provides transit data to 
the map application performs this process while in some 
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other embodiments the process is performed by the map 
application that runs on the device. Some embodiments 
perform this process to display the navigation instructions of 
the transit route in a navigation list view similar to the 
navigation list view described above by reference to FIG. 
14. 

(0408. The process 3500 begins by identifying (at 3510) 
the different legs of a transit route. As described above, a 
transit route of some embodiments includes several legs 
each of which is either serviced by a different transit vehicle 
of a different line, or a navigable pedestrian route, which 
includes a walking distance that is more than a threshold 
distance. The process then displays (at 3520) a first naviga 
tion instruction for the first transit leg of the transit route 
(e.g., in a transit navigation list view). 
04.09. The process then determines (at 3530) whether 
there is any alternative route for the displayed leg. The 
process of Some embodiments makes Such a determination 
by determining whether the displayed transit leg is replace 
able by a second route (including one or more transit legs) 
that runs parallel with the displayed transit leg (i.e., from the 
same starting station to the same ending station). In some 
other embodiments a transit leg is replaceable by a second 
route when the second route (that includes one or more 
transit legs itself) and the transit leg have at least two 
common transit stations or two transit stations that are 
within a short distance of each other (e.g., within a threshold 
distance of each other). 
0410. When the process determines that there is no 
alternative route for the displayed leg, the process proceeds 
to operation 3550 which is described below. On the other 
hand, when the process determines that there are one or 
more alternative routes for the displayed leg, the process 
displays (at 3540) the alternative routes to the user as 
selectable items along with the navigation instruction for the 
transit leg. The user can then select any of the alternative 
routes to replace the currently displayed leg with the alter 
native routes. In some embodiments, the one or more other 
transit vehicles of an alternative route can be of the same 
type as the transit vehicle that travels the transit leg, or they 
can be of different types (e.g., the transit leg is traveled by 
a bus, while the second route is traveled by one or more 
Subway trains). 
0411. The process then determines (at 3550) whether 
there are more legs in the transit route to process. When the 
process determines that additional legs are left in the transit 
route, the process returns to 3520 to display the navigation 
instruction for the next leg of the transit route and any 
possible alternative routes for the next leg in the same 
manner that was described above. On the other hand, when 
the process determines that it the last leg of the transit route 
has been processed, the process ends. 
0412 Some embodiments perform variations of the pro 
cess 3500. The specific operations of the process 3500 may 
not be performed in the exact order shown and described. 
Additionally, the specific operations may not be performed 
in one continuous series of operations, and different specific 
operations may be performed in different embodiments. For 
example, some embodiments perform similar operations to 
identify and display navigation banners and map views in a 
navigation presentation. The process of Some such embodi 
ments displays the next legs and navigation instructions, 
however, upon receiving a user interaction with the dis 
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played screen (e.g., a user Scrolls through a navigation 
banner to review the next instruction in the next navigation 
banner, as described above). 
0413 FIG. 36 illustrates an example of modifying a 
selected transit route in a navigation list view. This figure 
shows through three operational stages 3605-3615 and a 
transit map presentation 3620, how a user can replace a 
particular leg of a transit route with a different transit leg 
while the user views a navigation list view of the transit 
route. As discussed above, when a user selects a route 
Summary presentation (e.g., presented in response to a 
request for transit route), the map application of some 
embodiments provides a list view of the selected transit 
route which provides a list of detailed instructions on how to 
navigate the transit route. 
0414. The transit map presentation 3620 displays repre 
sentations of different routes of different transit lines in a 
particular geographical area. Specifically, the transit map 
shows two bus line representations 3635 and 3645 for the 
bus lines 122 and 124, respectively. The buses of these two 
lines travel along the two legs of a portion of a transit route 
3660 that is highlighted on the map presentation (e.g., a 
transit route selected by the user). The transit map also 
shows one subway line representation 3650 for the subway 
line N which is another leg of the transit route 3660. The 
transit map further includes two other subway line repre 
sentations 3640 and 3645 for the subway lines M and L. The 
subway lines M and L, however, are not a part of the transit 
route 3660, but run parallel with the leg 3650 (subway line 
N) of the transit route 3660. 
0415. In the first stage 3605, a user is presented with a 
navigation list view (e.g., after the user selected a route 
summary associated with the list view) 3630. The list view 
includes all the navigation instructions required to navigate 
the transit route 3660. However, the first stage 3605 only 
shows the instructions of the list view that are related to the 
portion of the map that is displayed in the transit map 
presentation 3620. The displayed portion of the list view at 
this stage includes instructions for taking a bus of line 122 
heading east at Jerry Street, and after passing one bus stop 
and traveling for about 0.4 miles, exiting the bus 122 at the 
24" Street. The walking instructions between the legs are 
not displayed for simplicity of description. The list view also 
includes an instruction that instructs the user to board 
subway N heading east at the 24" Street. However, under the 
same instruction, the list view includes two Subway repre 
sentations 3665 and 3670 for the subway lines L and M, 
respectively. 
0416) In some embodiments, the map application deter 
mines whether any of the transit legs of a selected transit 
route is replaceable by a second different route that is 
travelled by one or more other transit vehicles. In some 
embodiments a transit leg is replaceable by a second route 
when the second route runs parallel with the identified 
transit leg (i.e., from the same starting station to the same 
ending station). In some other embodiments a transit leg is 
replaceable by a second route when the second route and the 
transit leg have at least two common transit stations or two 
transit stations that are within a short distance of each other 
(e.g., within a threshold distance of each other). 
0417. In some embodiments, the one or more other transit 
vehicles of the second route are of the same type as the 
transit vehicle that travels the transit leg (i.e. the transit 
vehicles are from the same transit System), or the transit 
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vehicles are of different types (e.g., the transit leg is traveled 
by a bus, while the second route is traveled by one or more 
Subway trains and buses). When the map application of 
Some embodiments determines that a transit leg of a transit 
route can be replaced with other routes, the map application 
displays the other routes to the user along with the same 
navigation instruction that is associated with the transit leg. 
That is, the navigation application displays the navigation 
instruction for the transit leg (e.g., in the list view, in the 
navigation banner, etc.) and provides the other identified 
routes as selectable UI items for the user to be able to modify 
the selected transit route. 

0418. In the illustrated example, the transit leg 3650 has 
the same starting and ending stations as the routes 3640 and 
3645 at the 24' Street and Main Street, as displayed in the 
transit map presentation 3620. As such, the map application 
has determined that the transit leg 3650 can be replaced by 
these two Subway routes and displayed them under the same 
instruction that is provided for boarding the subway train of 
line N. The two subway routes 3640 and 3645 are presented 
with two selectable subway representations 3665 and 3670. 
0419. Although in the illustrated example, each substitute 
route is displayed separately as a selectable UI item, some 
other embodiments provide a single indicator that other 
routes are available, and upon selection of the indicator, a 
new display area provides all other routes that can replace 
the transit leg along with various transit information about 
the routes. For example, when other routes are available, the 
map application of Some such embodiments provides a new 
display area that lists these routes, and for each route in the 
list, the application provides the travel distance of the route, 
the number of transit stations that will be passed, the 
approximate time of travel, the difference in travel distance 
between the route and the transit leg, etc. 
0420. The second stage 3610 shows that the user selects 
the subway route 3665 (e.g., by tapping on the route 
representation). The third stage 3615 shows that as a result 
of selecting the new subway route, the list view now 
includes new instructions for boarding the Subway train of 
line L (instead of subway train of line N that was shown 
originally) along with transit information of this Subway 
line. Although in the illustrated example each one of the 
Substitute routes includes only one Subway train of one line, 
as discussed above, each Substitute route can include mul 
tiple subway trains of different lines in some embodiments. 
Conversely, each one of the illustrated substitute routes can 
be traveled by a transit vehicle of a different type (e.g., a bus) 
or by several different transit vehicles of different lines and 
different types. For example, the presented transit leg might 
be a subway line with an alternative route that includes both 
a bus line and a different subway line. 
0421 FIG. 37 illustrates another example of modifying a 
selected transit route in a navigation presentation. This 
figure shows through four operational stages 3705-3720 and 
a transit map presentation 3725, how a user can replace a 
particular leg of a transit route with a different route while 
the user steps through the navigation banners of a navigation 
presentation. As described above, when a user selects the 
Start control to start a turn-by-turn transit navigation pre 
sentation, the map application provides a sequence of navi 
gation banners and their corresponding map views of the 
route to the user. The user can then step (scroll) through the 
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sequence of the banners and view different instructions (e.g., 
pictorial and text instructions) about each leg of the transit 
trip. 
0422 The transit map presentation 3725 displays the 
same representations of different routes of different transit 
lines that were displayed in the transit map presentation of 
3620 of FIG. 36. The first stage 3705 shows a navigation 
banner in the banner display area 3750, which includes 
navigation instructions for the bus leg 3635 of the transit 
route. The maneuver map view display area 3755 displays 
the transit leg of the route for which the navigation instruc 
tions are provided. Specifically, the map view includes the 
last portion of the bus leg and the beginning of the Subway 
leg. This map view further includes two other subway 
representations 3665 and 3675 for the other subway trains 
that travel the parallel routes to the transit leg 3650. This is 
because the map application of some embodiments gives the 
user the option to choose from the different transit vehicles 
that travel towards the same destination but via different 
rOuteS. 

0423. As described in the example illustrated in the 
previous figure, the other options for the other routes can be 
presented to the user differently in different embodiments. 
That is, although each Substitute route is displayed sepa 
rately as a selectable UI item in this example, some embodi 
ments provide a single selectable UI item in the map view 
area that indicates to the user that other routes are available 
for this particular transit leg. Upon selection of this UI item, 
a new display area opens up which provides all other routes 
in a list format and for each route in the list, different transit 
information about the route is provided by these embodi 
mentS. 

0424 The second stage 3710 shows that the user selects 
the subway route 3665 (e.g., by tapping on the route 
representation). The third stage 3615 shows that as a result 
of selecting the new Subway route, the navigation banner 
now includes new instructions for boarding the Subway train 
of line L (instead of subway train of line N that was shown 
originally) along with transit information of this Subway 
line. The third stage also shows that the user Swipes through 
the navigation banner to view the next step's navigation 
banner and map view of the transit route. The fourth stage 
3720 then shows a navigation banner that instructs the user 
on where to get off the subway train L and how to Exit the 
Subway station to get to the next bus stop of the transit route. 
0425 C. Transit Navigation on Other Devices 
0426 All the above concepts and features described for a 
map application are equally applicable to different types of 
electronic devices with different types and sizes of display 
screens. However, Some of the user interfaces are presented 
differently for different devices. For instance, the illustrated 
example in FIG. 31 shows a transit navigation presentation 
that some embodiments provide for a particular type of 
electronic device with a particular size of display Screen 
(e.g., an iPhone). Some embodiments provide different 
navigation presentations on different types of electronic 
devices. 
0427 For example some embodiments provide a naviga 
tion presentation that although operates in the same above 
described manner, provides a different type of user interface 
and navigation presentation on a different type of electronic 
device (e.g., an Apple Watch). Because of the size limitation 
of the display screen and/or display area of some electronic 
devices, the map application of Some embodiments is not 
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able to display all the map/navigation information that the 
application would have shown in a device with a bigger 
display screen, at once. 
0428. Some embodiments provide means that compen 
sate for this type of limitation. For example, the transit 
navigation presentation provided by some embodiments 
does not provide a pair of navigation banner and map view 
together (as shown and described in the above examples) for 
each transit navigation instruction. Instead, the transit navi 
gation presentation provides a navigation banner for each 
transit navigation instruction in one screen, and upon selec 
tion of the banner (e.g., by tapping on the banner or display 
screen), the navigation presentation provides a map view 
that is associated with the displayed navigation banner. The 
user can then Switch back to view the navigation instruction 
by selecting a back control (e.g., by tapping on a back 
control) or by Swiping the display Screen (e.g., touch the 
display screen with one or more fingers and drag the 
finger(s) to the right). 
0429 FIG. 38 illustrates initiation of a transit navigation 
presentation on a different type of electronic device (e.g., an 
Apple Watch). Specifically, this figure shows, through four 
operational stages 3805-3820, how a user can view a transit 
navigation presentation. Some embodiments require a con 
nection (e.g., wireless connection, a short-range wireless 
connection Such as Bluetooth connection, etc.) between the 
electronic device 3830 and a separate device on which the 
map application operates (e.g., an iPhone). Some other 
embodiments do not require such a connection and the 
electronic device 3830 can exchange the transit and routing 
data as well as other map and navigation data with a 
mapping service directly. 
0430. The first stage 3805 shows the electronic device 
3830 with a display area 3835 that is displaying a UI 3800 
of the map application. As stated above, the map application 
may run on another electronic device that is connected to the 
device 3830 (e.g., through Bluetooth) or on the same elec 
tronic device. A user has requested to start navigating a 
transit route between two particular locations (e.g., current 
location of the user and a destination location) and in 
response to the request, the display area is showing a route 
summary presentation 3840 of a transit route between the 
two locations. In some embodiments, the user requests for 
the transit route through a separate device and selects a start 
navigation control similar to the Start control 184 of FIG. 1 
in order to reach the illustrated stage 3805. In some other 
embodiments the user can request for the transit route and 
start navigating the requested transit route directly through 
the electronic device 3830 and without a connection to a 
separate device. 
0431. The route summary presentation 3840, as shown, 
includes two bus representations of different lines 56 and 
244 that travel the first and second legs of the transit route 
and a subway train representation of the line 166 that travels 
the last leg of the transit route. The display area 3835 also 
shows that the total transit trip time 3845 is 58 minutes 
which includes a total walking distance 3850 of 0.6 miles. 
As described above some embodiments display a walking 
person representation for the different walking portions of 
the route in the route Summary presentation, while some 
other embodiments display the walking representation only 
for walking portions that are more than a threshold distance 
(e.g., 0.5 miles). 



US 2016/0356603 A1 

0432. The second stage 3810 shows that the user requests 
for a corresponding map presentation of the transit route 
Summary. In some embodiments, the user may request for 
Such by selecting any portion of the displayed information. 
That is, in some such embodiments, when the user taps on 
any portion of the display area 3835 of the device's display 
screen, the map application provides a map presentation and 
transit route that is associated with the displayed route 
Summary presentation. As shown in this stage, the user 
selects the displayed route summary (e.g., by tapping on the 
display area 3835 of the screen) in order to view the transit 
route on a map presentation. 
0433. The third stage 3815 shows a map presentation 
3835 with a transit route representation 3860 drawn over the 
map presentation. Specifically, the representation of the 
transit route includes three different transit legs that are 
drawn over a map region. In the illustrated example, the first 
and second transit legs (i.e. the first and second portions of 
the transit route) are travelled by two buses of different lines 
and therefore are displayed in a similar format. The third 
transit leg of the transit route, however, is travelled by a 
Subway train, hence it is shown differently (i.e., as a railway 
representation on the map). The third stage 3815 also shows 
a representation 3865 of the current location of the device. 
0434. As shown, the device is currently located at the first 

transit station (i.e., the first bus stop) of the transit route, 
therefore no walking distance is presented between the 
current location of the user and the first transit station. Two 
walking distances 3870, however, are shown on the map 
presentation. The first walking distance separates the two 
bus routes from each other while the second walking dis 
tance is from the last subway station of the transit route to 
the desired destination. This stage also shows a route Sum 
mary presentation area 3855 that displays the route summary 
which is similar to the route summary 3840 shown in the 
first stage 3805. Some embodiments, however, do not pro 
vide a separate route Summary presentation area such as the 
one displayed in this figure. Some Such embodiments only 
display the corresponding map view upon selection of the 
route summary presentation. 
0435 The third stage also shows that the user selects the 
back control 3880 (e.g., by tapping on the control) in order 
to direct the map application to change the display area back 
to display the route Summary presentation. In some embodi 
ments, the user can also Swipe back the map view (e.g., by 
Swiping the display screen to the right) in order to Switch the 
display area back to display the route Summary and/or 
navigation instruction. Yet, in some other embodiments a 
user can view the previous route Summary by tapping on the 
display Screen while the display area of the display Screen 
shows the map presentation associated with the route sum 
mary. 

0436 Therefore, even though the size of the display 
screen limits the map application to display either the route 
Summary presentation (or a navigation instruction as will be 
discussed in detail below), or the corresponding map view, 
a user still can Switch between the two by simply tapping on 
the screen (e.g., tapping on the route summary presentation 
to Switch to its corresponding map view, and tapping on the 
back control (or Swiping back the screen) to Switch back to 
the corresponding route summary presentation and/or a 
navigation instruction). The fourth stage 3820 shows that as 
a result of tapping on the back UI control 3880, the map 
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application Switches back to displaying the same route 
Summary presentation that was illustrated in the first stage 
3805. 

0437 FIG. 39 illustrates a transit navigation presentation 
and navigating through different navigation banners dis 
played on an electronic device. Specifically, this figure 
shows, through eight operational stages 3905-3940, how a 
user can view a transit route and step through the different 
transit navigation banners for navigating the transit route. 
Similar to the last example, some embodiments require a 
connection (e.g., wireless connection, Bluetooth connection, 
etc.) between the electronic device 3830 and a separate 
device on which the map application operates (e.g., an 
iPhone). Some other embodiments do not require such a 
connection and the electronic device 3830 can receive the 
transit and routing data from a mapping service (Such as the 
mapping service describe above) directly. 
0438. The first stage 3905 shows that the display area 
3835 of the electronic device 3830 displays a UI of the map 
application that is similar to the UI that was displayed in the 
first stage of FIG. 38. More specifically, in this stage, a user 
has already requested for a transit route between the current 
location of the device and a destination location and in 
response to the request, the display area is showing a route 
Summary presentation of a transit route between the two 
locations. The route summary presentation includes two bus 
representations for two different bus lines and a subway train 
representation for a subway line. These three transit lines 
shape the three transit legs of the transit route. 
0439. The display area 3835 also shows that the total 
transit trip time is 58 minutes which includes a total walking 
distance of 0.6 miles. This stage also shows that the user is 
turning the crown 3950 of the device, which functions as a 
small scroll wheel in some embodiments. In other words, in 
Some embodiments, a user may navigate through different 
display Screens of the same or different applications by 
turning and/or pushing the scroll wheel 3950 instead of 
Swiping and/or tapping on the display screens. In this 
example, the user turns the scroll wheel 3950 to scroll to the 
next screen of the navigation presentation. That is, unlike the 
example shown in the previous figure, the user has chosen 
to Scroll through the navigation presentation instead of 
tapping on the route Summary presentation to view its 
corresponding transit route on the map region. Some 
embodiments scroll the displayed screen down when the 
scroll wheel is turned in one direction and scroll the dis 
played screen up when the scroll wheel is turned in another 
(opposite) direction. 
0440 Similar to the example illustrated in FIG. 31, the 
transit navigation presentation in Some embodiments 
includes one or more navigation banners and one or more 
maneuver map views. In some embodiments, each naviga 
tion banner corresponds to one maneuver map view. In some 
Such embodiments each maneuver map view and its asso 
ciated navigation banner provide pictorial and text instruc 
tions that describe a transit navigation maneuver, which 
typically is associated with a transit leg of the transit route. 
For example each pair of navigation banner and map view 
corresponds to a starting point of a transit leg or an ending 
point of a transit leg. In some embodiments, a pair of 
navigation banner and map view may also correspond to a 
walking leg of a transit route, an entire leg of a transit route 
that is travelled by a transit vehicle, a transit station along the 
transit route, etc. 
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0441. As shown in the second through eighth stages 
3910-3940, the user of the device can scroll through the 
navigation (instruction) banners to see Successive transit 
navigation banners that include navigation instructions for 
the transit maneuvers along the transit route. The second 
stage 3910 shows the first navigation banner in the naviga 
tion presentation after the user Scrolled through (by turning 
the crown 3950) the route summary screen in the first stage. 
The navigation banner in the second stage includes a navi 
gation instruction on how to start the transit route. 
0442 Specifically, the navigation banner includes a walk 
ing person representation that shows that the user is required 
to walk a distance to reach the first transit station of the 
transit route. The banner also shows the walking distance 
(0.1 miles) to the first station and instructs the user to walk 
for 3 minutes to reach the first bus station for the bus line 56, 
which starts the first leg of the transit route. The second stage 
also shows that the page counter 3955 shows that the 
displayed navigation banner is the first one in a sequence of 
eight navigation banners that provide navigation instructions 
for the requested transit route. The progress in the navigation 
presentation (i.e., what portion of the route is navigated so 
far) is further indicated by the progress indicator 3960. The 
user, at this stage, also chooses to Scroll through the navi 
gation banner to see the next step of the navigation presen 
tation. 

0443) The third stage 3915 shows the second navigation 
banner in the navigation presentation after the user Scrolled 
through (by turning the crown 3950) the first navigation 
banner in the second stage. As shown, the page counter 3955 
shows the page count of 2 out of 8 banners and the progress 
indicator 3960 also has moved a little down to indicate the 
level of progress in the navigation presentation. The second 
navigation banner shows a bus representation for bus line 56 
and bus leg distance of 1.4 miles. The second navigation 
instruction in the navigation banner instructs the user to take 
bus 56 at the first street. In the third stage the user chooses 
to view the associated maneuver map view for the displayed 
navigation banner. In order to do so, the user taps on the 
display screen of the device. 
0444 The fourth stage 3920 shows that after the user taps 
on the display screen while the display area of the display 
screen was displaying the second navigation banner, the 
display screen now shows the associated map view for the 
selected navigation banner. Specifically, this stage shows the 
second maneuver map view that is associated with the 
second navigation banner and the first transit leg. The 
maneuver map view for the second navigation banner (in 
struction) includes a bus route representation 3965 for the 
bus line 56 along with a walking portion after the user exits 
the bus. This stage also shows that in some embodiments, a 
separate display area shows a representation of the second 
navigation banner which includes the bus representation and 
the related instruction to take the bus at the bottom of the 
display Screen. 
0445. In some embodiments the instruction shown here in 
the map view display area is different than the instruction 
shown in the corresponding navigation banner. For example, 
in some embodiments the text instruction is shorter that the 
text instruction shown in the navigation banner. In some 
other embodiments, as described above, the map application 
does not provide a separate display area to display the route 
Summary presentation in the map view. The fourth stage 
3920 further shows that the user taps on the back control 
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3880 to switchback to the associated navigation banner for 
the map view. As stated above, in some embodiments the 
user can also Switch back the corresponding navigation 
instruction by Swiping back the map view (e.g., Swiping the 
screen to the right). 
0446. The fifth stage 3925 shows the same UI of the map 
application that was shown in the third stage. In this stage, 
however, the user has decided to view the next step of the 
navigation. Instead of turning the scroll wheel to Scroll to the 
next navigation banner, however, this stage shows that the 
user Swipes through the second navigation banner in order to 
see the next banner in the sequence. As described above, in 
Some embodiments a user Swipes through the navigation 
banners by touching (contacting) the touch-sensitive display 
screen of the device with one or more fingers and dragging 
the finger(s) up or down on the display screen to scroll the 
screen down or up, respectively. 
0447. The sixth stage 3930 shows that as a result of the 
user's Swipe gesture on the navigation banner, the second 
navigation banner has scrolled out of the display Screen and 
a third navigation banner that provides navigation instruc 
tions for the start of the second leg of the transit route is 
scrolled in and displayed in the display area of the display 
screen. The navigation banner in the sixth stage includes a 
navigation instruction for walking to the next transit station 
of the route. Specifically, the navigation banner includes a 
walking person representation that shows that the user is 
required to walka distance to reach the second transit station 
of the transit route. 
0448. The navigation banner in the sixth stage 3930 also 
shows the walking distance (0.3 miles) to the first station and 
instructs the user to walk for 10 minutes to reach the second 
bus stop for starting the second leg of the transit route 
traveled by the bus line 244. The sixth stage also shows that 
the page counter 3955 shows that the displayed navigation 
banner is the third one in the sequence of eight navigation 
banners. The user, at this stage, also scrolls through the 
navigation banner to see the next step of the navigation 
presentation. 
0449 The seventh stage 3935 shows the fourth naviga 
tion banner in the navigation presentation after the user 
scrolled through (by Swiping up the display screen) the third 
navigation banner in the sixth stage. As shown, the page 
counter 3955 shows the page count of 4 out of 8 banners now 
and the progress indicator 3960 also has moved further 
down (almost in the middle now) to indicate the level of 
progress in the navigation presentation. The fourth naviga 
tion banner shows a bus representation for bus line 244 and 
bus trip distance of 2.1 miles. The fourth navigation instruc 
tion in the navigation banner instructs the user to take the 
bus 244 at the B street bus stop. In the seventh stage the user 
chooses to view the associated maneuver map view for the 
displayed navigation banner. In order to do so, the user taps 
on the display screen of the device. 
0450. After the user taps on the display screen while the 
display area of the display Screen displays the fourth navi 
gation banner, the display Screen shows, in the eight stage 
3940, the associated map view for the selected navigation 
banner. Specifically, the fourth stage 3940 shows the fourth 
maneuver map view that is associated with the fourth 
navigation banner and the second transit leg. The maneuver 
map view for the fourth navigation banner (instruction) 
includes a bus route representation 3970 for the bus line 244 
along with a walking portion after the user exits the bus. 
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0451. The illustrated examples in the FIGS. 38 and 39, 
are not the only operations of the map application that are 
applicable to other devices such as an Apple Watch. As 
stated above, all of the above-described embodiments are 
equally applicable to other electronic devices such as an 
Apple Watch. As an example, the feature of automatically 
stepping through the navigation banners by tracking the 
current position of the device (i.e., auto stepping), which is 
described in detail above, is also equally applicable to Apple 
Watch, although no example figure for this feature is pro 
vided. 
0452. In some embodiments, when the map application is 
in the driving navigation mode, the map application con 
tinually (and without interruption) operates on the device 
(e.g., the apple watch) to provide the driving navigation 
presentation. In some such embodiments even when the 
device is in the locked mode and/or sleep mode (i.e., the 
display screen of the device is turned off), the map appli 
cation actively runs on the device (by one or more proces 
sors of the device) in order to maintain the navigation 
presentation. 
0453. In some embodiments, when the map application is 
in the transit navigation mode, the map application does not 
continuously operate on the device (e.g., the apple watch). In 
other words, the map application stops operating on the 
device when the display screen of the device is turned off 
(the device is in the sleep mode) even if the map application 
is in the middle of a navigation presentation or any other 
operation related to the transit navigation presentation. This 
is because in a transit route, the probability of the device 
being used underground (e.g., on a Subway leg of the trip) or 
in other areas that the device cannot be properly tracked is 
often high. As such, in order to save battery time and other 
resources of the device, some embodiments interrupt the 
map application while in transit mode, when these embodi 
ments determine that the device cannot connect to a data 
network or when the device is in sleep mode. In some other 
embodiments, the map application is not interrupted in the 
transit mode and actively operates on the device even if the 
device's display screen is turned off. 

VII. Electronic System 
0454. Many of the above-described features and applica 
tions are implemented as Software processes that are speci 
fied as a set of instructions recorded on a computer readable 
storage medium (also referred to as computer readable 
medium). When these instructions are executed by one or 
more computational or processing unit(s) (e.g., one or more 
processors, cores of processors, or other processing units), 
they cause the processing unit(s) to perform the actions 
indicated in the instructions. Examples of computer readable 
media include, but are not limited to, CD-ROMs, flash 
drives, random access memory (RAM) chips, hard drives, 
erasable programmable read-only memories (EPROMs), 
electrically erasable programmable read-only memories 
(EEPROMs), etc. The computer readable media does not 
include carrier waves and electronic signals passing wire 
lessly or over wired connections. 
0455. In this specification, the term “software' is meant 
to include firmware residing in read-only memory or appli 
cations stored in magnetic storage which can be read into 
memory for processing by a processor. Also, in some 
embodiments, multiple Software inventions can be imple 
mented as Sub-parts of a larger program while remaining 
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distinct software inventions. In some embodiments, multiple 
Software inventions can also be implemented as separate 
programs. Finally, any combination of separate programs 
that together implement a software invention described here 
is within the scope of the invention. In some embodiments, 
the Software programs, when installed to operate on one or 
more electronic systems, define one or more specific 
machine implementations that execute and perform the 
operations of the software programs. 
0456 A. Mobile Device 
0457. The applications of some embodiments operate on 
mobile devices, such as Smartphones (e.g., iPhones(R) and 
tablets (e.g., iPads(R). FIG. 40 illustrates an example of an 
architecture 4000 of such a mobile computing device. As 
shown, the mobile computing device 4000 includes one or 
more processing units 4005, a memory interface 4010 and a 
peripherals interface 4015. 
0458. The peripherals interface 4015 is coupled to vari 
ous sensors and Subsystems, including a camera Subsystem 
4020, a wired communication subsystem(s) 4023, a wireless 
communication Subsystem(s) 4025, an audio Subsystem 
4030, an I/O subsystem 4035, etc. The peripherals interface 
4015 enables communication between the processing units 
4005 and various peripherals. For example, an orientation 
sensor 4045 (e.g., a gyroscope) and an acceleration sensor 
4050 (e.g., an accelerometer) is coupled to the peripherals 
interface 4015 to facilitate orientation and acceleration func 
tions. 
0459. The camera subsystem 4020 is coupled to one or 
more optical sensors 4040 (e.g., a charged coupled device 
(CCD) optical sensor, a complementary metal-oxide-semi 
conductor (CMOS) optical sensor, etc.). The camera sub 
system 4020 coupled with the optical sensors 4040 facili 
tates camera functions, such as image and/or video data 
capturing. The wired communication Subsystem 4023 and 
wireless communication subsystem 4025 serve to facilitate 
communication functions. 

0460. In some embodiments, the wireless communication 
subsystem 4025 includes radio frequency receivers and 
transmitters, and optical receivers and transmitters (not 
shown in FIG. 40). These receivers and transmitters of some 
embodiments are implemented to operate over one or more 
communication networks such as a GSM network, a Wi-Fi 
network, a Bluetooth network, etc. The audio subsystem 
4030 is coupled to a speaker to output audio (e.g., to output 
Voice navigation instructions). Additionally, the audio Sub 
system 4030 is coupled to a microphone to facilitate voice 
enabled functions in some embodiments. 
0461) The I/O subsystem 4035 involves the transfer 
between input/output peripheral devices, such as a display, 
a touch screen, etc., and the data bus of the processing units 
4005 through the peripherals interface 4015. The I/O sub 
system 4035 includes a touch-screen controller 4055 and 
other input controllers 4060 to facilitate the transfer between 
input/output peripheral devices and the data bus of the 
processing units 4005. As shown, the touch-screen controller 
4055 is coupled to a touch screen 4065. The touch-screen 
controller 4055 detects contact and movement on the touch 
screen 4065 using any of multiple touch sensitivity tech 
nologies. The other input controllers 4060 are coupled to 
other input/control devices, such as one or more buttons. 
Some embodiments include a near-touch sensitive screen 
and a corresponding controller that can detect near-touch 
interactions instead of or in addition to touch interactions. 
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0462. The memory interface 4010 is coupled to memory 
4070. In some embodiments, the memory 4070 includes 
Volatile memory (e.g., high-speed random access memory), 
non-volatile memory (e.g., flash memory), a combination of 
Volatile and non-volatile memory, and/or any other type of 
memory. As illustrated in FIG. 40, the memory 4070 stores 
an operating system (OS) 4071. The OS 4071 includes 
instructions for handling basic system services and for 
performing hardware dependent tasks. The memory 4070 
additionally includes layout rearranging instructions 4072 in 
order for the device 4000 to perform the layout rearranging 
process of Some embodiments. In some embodiments, these 
instructions 4072 may be a subset of the operating system 
instructions 4071, or may be part of the instructions for an 
application. 
0463. The memory 4070 also includes communication 
instructions 4074 to facilitate communicating with one or 
more additional devices (e.g., for peer-to-peer data sharing, 
or to connect to a server through the Internet for cloud-based 
data sharing); graphical user interface instructions 4076 to 
facilitate graphic user interface processing: image process 
ing instructions 4078 to facilitate image-related processing 
and functions; input processing instructions 4080 to facili 
tate input-related (e.g., touch input) processes and functions; 
audio processing instructions 4082 to facilitate audio-related 
processes and functions; and camera instructions 4084 to 
facilitate camera-related processes and functions. The 
instructions described above are merely exemplary and the 
memory 4070 includes additional and/or other instructions 
in Some embodiments. For instance, the memory for a 
Smartphone may include phone instructions to facilitate 
phone-related processes and functions. The above-identified 
instructions need not be implemented as separate Software 
programs or modules. Various functions of the mobile 
computing device can be implemented in hardware and/or in 
Software, including in one or more signal processing and/or 
application specific integrated circuits. 
0464 While the components illustrated in FIG. 40 are 
shown as separate components, one of ordinary skill in the 
art will recognize that two or more components may be 
integrated into one or more integrated circuits. In addition, 
two or more components may be coupled together by one or 
more communication buses or signal lines. Also, while many 
of the functions have been described as being performed by 
one component, one of ordinary skill in the art will realize 
that the functions described with respect to FIG. 40 may be 
split into two or more integrated circuits. 
0465 B. Computer System 
0466 FIG. 41 conceptually illustrates another example of 
an electronic system 4100 with which some embodiments of 
the invention are implemented. The electronic system 4100 
may be a computer (e.g., a desktop computer, personal 
computer, tablet computer, etc.), phone, PDA, or any other 
sort of electronic or computing device. Such an electronic 
system includes various types of computer readable media 
and interfaces for various other types of computer readable 
media. Electronic system 4100 includes a bus 4105, pro 
cessing unit(s) 4.110, a graphics processing unit (GPU) 4115, 
a system memory 4120, a network 4125, a read-only 
memory 4130, a permanent storage device 4135, input 
devices 4140, and output devices 4145. 
0467. The bus 4105 collectively represents all system, 
peripheral, and chipset buses that communicatively connect 
the numerous internal devices of the electronic system 4100. 
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For instance, the bus 4105 communicatively connects the 
processing unit(s) 4110 with the read-only memory 4130. 
the GPU 4115, the system memory 4120, and the permanent 
storage device 4135. 
0468. From these various memory units, the processing 
unit(s) 4.110 retrieves instructions to execute and data to 
process in order to execute the processes of the invention. 
The processing unit(s) may be a single processor or a 
multi-core processor in different embodiments. Some 
instructions are passed to and executed by the GPU 4115. 
The GPU 4115 can offload various computations or comple 
ment the image processing provided by the processing 
unit(s) 4.110. In some embodiments, such functionality can 
be provided using Corelmage's kernel shading language. 
0469. The read-only-memory (ROM) 4130 stores static 
data and instructions that are needed by the processing 
unit(s) 4110 and other modules of the electronic system. The 
permanent storage device 4135, on the other hand, is a 
read-and-write memory device. This device is a non-volatile 
memory unit that stores instructions and data even when the 
electronic system 4100 is off. Some embodiments of the 
invention use a mass-storage device (Such as a magnetic or 
optical disk and its corresponding disk drive, integrated flash 
memory) as the permanent storage device 4135. Other 
embodiments use a removable storage device (such as a 
floppy disk, flash memory device, etc., and its corresponding 
drive) as the permanent storage device. Like the permanent 
storage device 4135, the system memory 4120 is a read 
and-write memory device. However, unlike storage device 
4135, the system memory 4120 is a volatile read-and-write 
memory, such a random access memory. The system 
memory 4120 stores some of the instructions and data that 
the processor needs at runtime. In some embodiments, the 
invention’s processes are stored in the system memory 4120. 
the permanent storage device 4135, and/or the read-only 
memory 4130. For example, the various memory units 
include instructions for processing multimedia clips in 
accordance with some embodiments. From these various 
memory units, the processing unit(s) 4110 retrieves instruc 
tions to execute and data to process in order to execute the 
processes of Some embodiments. 
0470 The bus 4105 also connects to the input and output 
devices 4140 and 4145. The input devices 4140 enable the 
user to communicate information and select commands to 
the electronic system. The input devices 4140 include alpha 
numeric keyboards and pointing devices (also called "cursor 
control devices'), cameras (e.g., webcams), microphones or 
similar devices for receiving voice commands, etc. The 
output devices 4145 display images generated by the elec 
tronic system or otherwise output data. The output devices 
4145 include printers and display devices, such as cathode 
ray tubes (CRT) or liquid crystal displays (LCD), as well as 
speakers or similar audio output devices. Some embodi 
ments include devices such as a touchscreen that function as 
both input and output devices. 
0471 Finally, as shown in FIG. 41, bus 4105 also couples 
electronic system 4100 to a network 4125 through a network 
adapter (not shown). In this manner, the computer can be a 
part of a network of computers (such as a local area network 
(“LAN”), a wide area network (“WAN), or an Intranet), or 
a network of networks, such as the Internet. Any or all 
components of electronic system 4100 may be used in 
conjunction with the invention. 
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0472. Some embodiments include electronic compo 
nents, such as microprocessors, storage and memory that 
store computer program instructions in a machine-readable 
or computer-readable medium (alternatively referred to as 
computer-readable storage media, machine-readable media, 
or machine-readable storage media). Some examples of Such 
computer-readable media include RAM, ROM, read-only 
compact discs (CD-ROM), recordable compact discs (CD 
R), rewritable compact discs (CD-RW), read-only digital 
versatile discs (e.g., DVD-ROM, dual-layer DVD-ROM), a 
variety of recordable/rewritable DVDs (e.g., DVD-RAM, 
DVD-RW, DVD+RW, etc.), flash memory (e.g., SD cards, 
mini-SD cards, micro-SD cards, etc.), magnetic and/or Solid 
state hard drives, read-only and recordable Blu-Ray(R) discs, 
ultra density optical discs, any other optical or magnetic 
media, and floppy disks. The computer-readable media may 
store a computer program that is executable by at least one 
processing unit and includes sets of instructions for per 
forming various operations. Examples of computer pro 
grams or computer code include machine code, such as is 
produced by a compiler, and files including higher-level 
code that are executed by a computer, an electronic com 
ponent, or a microprocessor using an interpreter. 
0473 While the above discussion primarily refers to 
microprocessor or multi-core processors that execute soft 
ware, some embodiments are performed by one or more 
integrated circuits, such as application specific integrated 
circuits (ASICs) or field programmable gate arrays (FP 
GAS). In some embodiments, such integrated circuits 
execute instructions that are stored on the circuit itself. In 
addition, some embodiments execute software stored in 
programmable logic devices (PLDs), ROM, or RAM 
devices. 

0474 As used in this specification and any claims of this 
application, the terms “computer”, “server”, “processor, 
and “memory' all refer to electronic or other technological 
devices. These terms exclude people or groups of people. 
For the purposes of the specification, the terms display or 
displaying means displaying on an electronic device. As 
used in this specification and any claims of this application, 
the terms “computer readable medium.” “computer readable 
media, and “machine readable medium' are entirely 
restricted to tangible, physical objects that store information 
in a form that is readable by a computer. These terms 
exclude any wireless signals, wired download signals, and 
any other ephemeral signals. 
0475 While the invention has been described with ref 
erence to numerous specific details, one of ordinary skill in 
the art will recognize that the invention can be embodied in 
other specific forms without departing from the spirit of the 
invention. For instance, a number of the figures (including 
FIGS. 4, 11, 21, 23, 26, 29, 33, and 35) conceptually 
illustrate processes. The specific operations of these pro 
cesses may not be performed in the exact order shown and 
described. The specific operations may not be performed in 
one continuous series of operations, and different specific 
operations may be performed in different embodiments. 
Furthermore, the process could be implemented using sev 
eral Sub-processes, or as part of a larger macro process. 
Thus, one of ordinary skill in the art would understand that 
the invention is not to be limited by the foregoing illustrative 
details, but rather is to be defined by the appended claims. 
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VIII. Map Service 
0476 Various embodiments may operate within a map 
service operating environment. FIG. 42 illustrates one pos 
sible embodiment of an operating environment 4200 for a 
map service (also referred to as a mapping service) 4230 and 
client devices 4202a-4202c. In some embodiments, devices 
4202a, 4202b, and 4202c communicate over one or more 
wired or wireless networks 4210. For example, wireless 
network 4210, Such as a cellular network, can communicate 
with a wide area network (WAN) 4220, such as the Internet, 
by use of gateway 4214. A gateway 4214 in Some embodi 
ments provides a packet oriented mobile data service. Such 
as General Packet Radio Service (GPRS), or other mobile 
data service allowing wireless networks to transmit data to 
other networks, such as wide area network 4220. Likewise, 
access device 4212 (e.g., IEEE 802.11g wireless access 
device) provides communication access to WAN 4220. 
0477. The client devices 4202a and 4202b can be any 
portable electronic or computing device capable of commu 
nicating with a map service (e.g., Smartphone, tablet, laptop 
computer, etc.). Device 4202c can be any non-portable 
electronic or computing device capable of communicating 
with a map service (e.g., desktop computer, etc.). These 
devices may be multifunction devices capable of various 
functions (e.g., placing phone calls, sending electronic mes 
sages, producing documents, etc.). Though the devices 
4202a-4202c are not shown as each accessing the map 
service 4230 via either the wireless network 4210 and 
gateway 4214 or the access device 4212, one of ordinary 
skill in the art will recognize that the client devices of some 
embodiments may access the map service via multiple 
different wired and/or wireless protocols. 
0478 Devices 4202a-4202c can also establish commu 
nications by other means. For example, these devices may 
communicate with other wireless devices (e.g., other devices 
4202b, cell phones, etc.) over the wireless network 4210 or 
through access device 4212. Likewise the devices 4202a 
4202c can establish peer-to-peer communications 4240 
(e.g., a personal area network) by use of one or more 
communication Subsystems, such as Bluetooth R communi 
cation or similar peer-to-peer protocols. 
0479. Devices 4202a-4202c may also receive Global 
Positioning Satellite (GPS) signals from GPS satellites 
4260. In addition, in some embodiments the map service 
4230 and other services 4250 may also receive GPS signals 
from GPS satellites 4260. 
0480. A map service 4230 may provide map services for 
one or more client devices 4202a-4202c in communication 
with the map service 4230 through various communication 
methods and protocols. A map service 4230 in some embodi 
ments provides map information (e.g., map tiles used by the 
client devices to generate a two-dimensional or three-di 
mensional map presentation) and other map-related data, 
Such as two-dimensional map image data (e.g., aerial view 
of roads utilizing satellite imagery), three-dimensional map 
image data (e.g., traversable map with three-dimensional 
features, such as buildings), route and direction calculations 
(e.g., driving route data, ferry route calculations, directions 
between two points for a pedestrian, etc.), real-time navi 
gation data (e.g., turn-by-turn visual navigation data in two 
or three dimensions), traffic data, location data (e.g., where 
the client device currently is located), and other geographic 
data (e.g., wireless network coverage, weather, traffic infor 
mation, or nearby points-of-interest). In various embodi 
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ments, the map service data may include localized labels for 
different countries or regions. Localized labels may be 
utilized to present map labels (e.g., Street names, city names, 
points of interest) in different languages on client devices. 
The client devices 4202a-4202c may utilize these map 
services to obtain the various map service data, then imple 
ment various techniques to process the data and provide the 
processed data to various entities (e.g., internal software or 
hardware modules, display screens of the client devices, 
external display Screens, or other external systems or 
devices. 

0481. The map service 4230 of some embodiments pro 
vides map services by generating and distributing the vari 
ous types of map service data listed above, including map 
information used by the client device to generate and display 
a map presentation. In some embodiments, the map infor 
mation includes one or more map tiles. The map tiles may 
include raster image data (e.g., bmp, gif, jpg/jpeg/, png, tiff, 
etc. data) for display as a map presentation. In some embodi 
ments, the map tiles provide vector-based map data, with the 
map presentation data encoded using vector graphics (e.g., 
Svg or drw data). The map tiles may also include various 
other information pertaining to the map. Such as metadata. 
Some embodiments also encode style data (e.g., used to 
generate textures) into the map tiles. The client device 
processes (e.g., renders) the vector and/or raster image data 
to generate a map presentation for display as a two-dimen 
sional or three-dimensional map presentation. To transmit 
the map tiles to a client device 4202a-4202c, the map service 
4230 of some embodiments, performs various optimization 
techniques to analyze a map tile before encoding the tile. 
0482 In some embodiments, the map tiles are generated 
by the map service 4230 for different possible display 
resolutions at the client devices 4202a-4202c. In some 
embodiments, the higher Zoom levels may include more 
detail (e.g., more street level information, etc.). On the other 
hand, map tiles for lower Zoom levels may omit certain data 
(e.g., the street level details would not be used when 
displaying the entire earth). 
0483 To generate the map information (e.g., map tiles), 
the map service 4230 may obtain map service data from 
internal or external Sources. For example, satellite imagery 
used in map image data may be obtained from external 
services, or internal systems, storage devices, or nodes. 
Other examples may include, but are not limited to, GPS 
assistance servers, wireless network coverage databases, 
business or personal directories, weather data, government 
information (e.g., construction updates or road name 
changes), or traffic reports. Some embodiments of a map 
service may update map service data (e.g., wireless network 
coverage) for analyzing future requests from client devices. 
0484. In some embodiments, the map service 4230 
responds to requests from the client devices 4202a-4202c 
for map information. The client devices may request specific 
portions of a map, or specific map tiles (e.g., specific tiles at 
specific Zoom levels). In some embodiments, the client 
devices may provide the map service with starting locations 
(or current locations) and destination locations for a route 
calculations, and request turn-by-turn navigation data. A 
client device may also request map service rendering infor 
mation, Such as map textures or style sheets. Requests for 
other geographic data may include, but are not limited to, 
current location, wireless network coverage, weather, traffic 
information, or nearby points-of-interest. 
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0485 The client devices 4202a-4202c that obtain map 
service data from the map service 4230 and render the data 
to display the map information in two-dimensional and/or 
three-dimensional views. Some embodiments display a ren 
dered map and allow a user, system, or device to provide 
input to manipulate a virtual camera for the map, changing 
the map display according to the virtual camera's position, 
orientation, and field-of-view. Various forms and input 
devices are implemented to manipulate a virtual camera. In 
Some embodiments, touch input, through certain single or 
combination gestures (e.g., touch-and-hold or a Swipe) 
manipulate the virtual camera. Other embodiments allow 
manipulation of the device's physical location to manipulate 
a virtual camera. Other input devices to the client device 
may be used including, e.g., auditory input (e.g., spoken 
words), a physical keyboard, mouse, and/or a joystick. Some 
embodiments provide various visual feedback to virtual 
camera manipulations, such as displaying an animation of 
possible virtual camera manipulations when transitioning 
from two-dimensional map views to three-dimensional map 
W1WS. 

0486 In some embodiments, a client device 4202a-4202c 
implements a navigation system (e.g., turn-by-turn naviga 
tion), which may be part of an integrated mapping and 
navigation application. A navigation system provides direc 
tions or route information, which may be displayed to a user. 
As mentioned above, a client device may receive both map 
image data and route data from the map service 4230. In 
some embodiments, the navigation feature of the client 
device provides real-time route and direction information 
based upon location information and route information 
received from a map service and/or other location system, 
such as a Global Positioning Satellite (GPS) system. A client 
device may display map image data that reflects the current 
location of the client device and update the map image data 
in real-time. The navigation features may provide auditory 
or visual directions to follow a certain route, and some 
embodiments display map data from the perspective of a 
virtual camera biased toward the route destination during 
turn-by-turn navigation. 
0487. The client devices 4202a-4202c of some embodi 
ments implement various techniques to utilize the received 
map service data (e.g., optimized rendering techniques). In 
Some embodiments, a client device locally stores some of 
the information used to render map data. For instance, client 
devices may store style sheets with rendering directions for 
image data containing style identifiers, common image 
textures (in order to decrease the amount of map image data 
transferred from the map service), etc. The client devices of 
Some embodiments may implement various techniques to 
render two-dimensional and three-dimensional map image 
data, including, e.g., generating three-dimensional buildings 
out of two-dimensional building footprint data; modeling 
two-dimensional and three-dimensional map objects to 
determine the client device communication environment; 
generating models to determine whether map labels are seen 
from a certain virtual camera position; and generating mod 
els to Smooth transitions between map image data. 
0488. In various embodiments, map service 4230 and/or 
other service(s) 4250 are configured to process search 
requests from any of the client devices. Search requests may 
include but are not limited to queries for businesses, 
addresses, residential locations, points of interest, or some 
combination thereof. Map service 4230 and/or other service 
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(s) 4250 may be configured to return results related to a 
variety of parameters including but not limited to a location 
entered into an address bar or other text entry field (includ 
ing abbreviations and/or other shorthand notation), a current 
map view (e.g., user may be viewing one location on the 
multifunction device while residing in another location), 
current location of the user (e.g., in cases where the current 
map view did not include search results), and the current 
route (if any). In various embodiments, these parameters 
may affect the composition of the search results (and/or the 
ordering of the search results) based on different priority 
weightings. In various embodiments, the search results that 
are returned may be a subset of results selected based on 
specific criteria including but not limited to a quantity of 
times the search result (e.g., a particular point of interest) has 
been requested, a measure of quality associated with the 
search result (e.g., highest user or editorial review rating), 
and/or the volume of reviews for the search results (e.g., the 
number of times the search result has been review or rated). 
0489. In various embodiments, map service 4230 and/or 
other service(s) 4250 are configured to provide auto-com 
plete search results that are displayed on the client device, 
Such as within the mapping application. For instance, auto 
complete search results may populate a portion of the screen 
as the user enters one or more search keywords on the 
multifunction device. In some cases, this feature may save 
the user time as the desired search result may be displayed 
before the user enters the full search query. In various 
embodiments, the auto complete search results may be 
search results found by the client on the client device (e.g., 
bookmarks or contacts), search results found elsewhere 
(e.g., from the Internet) by map service 4230 and/or other 
service(s) 4250, and/or some combination thereof. As is the 
case with commands, any of the search queries may be 
entered by the user via Voice or through typing. The multi 
function device may be configured to display search results 
graphically within any of the map display described herein. 
For instance, a pin or other graphical indicator may specify 
locations of search results as points of interest. In various 
embodiments, responsive to a user selection of one of these 
points of interest (e.g., a touch selection, Such as a tap), the 
multifunction device is configured to display additional 
information about the selected point of interest including but 
not limited to ratings, reviews or review Snippets, hours of 
operation, store status (e.g., open for business, permanently 
closed, etc.), and/or images of a storefront for the point of 
interest. In various embodiments, any of this information 
may be displayed on a graphical information card that is 
displayed in response to the user's selection of the point of 
interest. 

0490. In various embodiments, map service 4230 and/or 
other service(s) 4250 provide one or more feedback mecha 
nisms to receive feedback from client devices 4202a-4202c. 
For instance, client devices may provide feedback on search 
results to map service 4230 and/or other service(s) 4250 
(e.g., feedback specifying ratings, reviews, temporary or 
permanent business closures, errors etc.); this feedback may 
be used to update information about points of interest in 
order to provide more accurate or more up-to-date search 
results in the future. In some embodiments, map service 
4230 and/or other service(s) 4250 may provide testing 
information to the client device (e.g., an A/B test) to 
determine which search results are best. For instance, at 
random intervals, the client device may receive and present 
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two search results to a user and allow the user to indicate the 
best result. The client device may report the test results to 
map service 4230 and/or other service(s) 4250 to improve 
future search results based on the chosen testing technique, 
Such as an A/B test technique in which a baseline control 
sample is compared to a variety of single-variable test 
samples in order to improve results. 
0491. While the invention has been described with ref 
erence to numerous specific details, one of ordinary skill in 
the art will recognize that the invention can be embodied in 
other specific forms without departing from the spirit of the 
invention. For instance, many of the figures illustrate various 
touch gestures. However, many of the illustrated operations 
could be performed via different touch gestures (e.g., a 
Swipe instead of a tap, etc.) or by non-touch input (e.g., using 
a cursor controller, a keyboard, a touchpad/trackpad, a 
near-touch sensitive screen, etc.). In addition, a number of 
the figures conceptually illustrate processes. The specific 
operations of these processes may not be performed in the 
exact order shown and described. The specific operations 
may not be performed in one continuous series of opera 
tions, and different specific operations may be performed in 
different embodiments. Furthermore, the process could be 
implemented using several Sub-processes, or as part of a 
larger macro process. One of ordinary skill in the art would 
understand that the invention is not to be limited by the 
foregoing illustrative details, but rather is to be defined by 
the appended claims. 
What is claimed is: 
1. A non-transitory machine readable medium storing a 

map application executable by at least one processing unit of 
a device, the application comprising sets of instructions for: 

receiving a starting location and a destination location; 
identifying a plurality of transit routes from the starting 

location to the destination location based on a set of 
transit preferences, each identified transit route com 
prising a set of transit legs each of which serviced by 
a different transit line; 

ranking the plurality of transit routes based on a set of 
criteria; and 

displaying a representation of a highest ranked transit 
route over a portion of a map presentation along with 
a set of information about the displayed transit route. 

2. The non-transitory machine readable medium of claim 
1, wherein the application further comprises a set of instruc 
tions for providing a plurality of affordances for customizing 
the set of transit preferences. 

3. The non-transitory machine readable medium of claim 
2, wherein the set of instructions for providing the plurality 
of affordances comprises sets of instructions for: 

providing a graphical user interface (GUI) comprising: 
a first display area for displaying a first Subset of the 

plurality of affordances for modifying at least one of 
a date and a time of a departure from the starting 
location; and 

a second display area for displaying a second Subset of 
the plurality of affordances for modifying a set of 
transit Systems that are used in the plurality of transit 
rOuteS. 

4. The non-transitory machine readable medium of claim 
3, wherein the set of transit Systems comprises Subway 
trains, buses, light rails, and ferries. 

5. The non-transitory machine readable medium of claim 
3, wherein the set of instructions for providing the second 
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subset of affordances for modifying the set of transit systems 
comprises a set of instructions for providing an affordance 
next to each transit system to enable or disable the transit 
system to be included in the plurality of transit routes. 

6. The non-transitory machine readable medium of claim 
3, wherein the set of instructions for identifying the plurality 
of routes further comprises identifying a new plurality of 
routes when a transit preference in the set of transit prefer 
ences is modified by using any of the first and second Subsets 
of affordances. 

7. The non-transitory machine readable medium of claim 
1, wherein the sets of instructions for identifying and rank 
ing the plurality of transit routes comprises sets of instruc 
tions for: 

sending the starting and destination locations to a set of 
servers; and 

receiving from the server set the plurality of ranked transit 
rOuteS. 

8. The non-transitory machine readable medium of claim 
1, wherein the set of instructions for identifying the plurality 
of routes further comprises a set of instructions for identi 
fying the plurality of routes based on an availability of 
transit vehicles that service the different transit legs of each 
transit route. 

9. The non-transitory machine readable medium of claim 
1, wherein the set of instructions for identifying the plurality 
of routes further comprises a set of instructions for identi 
fying no route when at least one transit leg in each transit 
route from the starting location to the destination location is 
not available based on the customized set of transit prefer 
CCCS. 

10. The non-transitory machine readable medium of claim 
9, wherein the application further comprises a set of instruc 
tions for providing a particular affordance for modifying the 
customized set of transit preferences to include all available 
transit vehicles when no route is identified to be available. 

11. The non-transitory machine readable medium of claim 
10, wherein the application further comprises sets of instruc 
tions for: 

receiving a selection of the particular affordance; 
determining that no route is available even after the 

modification of the customized set of transit prefer 
ences; and 

displaying a set of third-party public transit applications 
that provide transit vehicles between the starting loca 
tion and the destination location. 

12. The non-transitory machine readable medium of claim 
11, wherein the set of third-party public transit applications 
comprises a first Subset of applications that have already 
been installed on the device and a second subset of appli 
cations that are available to be installed on the device. 

13. An electronic device comprising: 
a set of processing units for executing sets of instructions; 

and 
a non-transitory machine readable medium storing a map 

application executable by at least one of the processing 
units of the device, the application comprising sets of 
instructions for: 
receiving a starting location and a destination location; 
identifying a plurality of transit routes from the starting 

location to the destination location based on a set of 
transit preferences, each route comprising a set of 
transit legs each of which serviced by a different 
transit line; 
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ranking the plurality of transit routes based on a set of 
criteria; and 

displaying a representation of a highest ranked transit 
route over a portion of a map presentation along with 
a set of information about the displayed transit route. 

14. The electronic device of claim 13, wherein the set of 
criteria comprises at least one of an aggregated distance 
between the starting and destination locations, shortest 
aggregated travel time between the starting location and the 
destination, and a least number of transit vehicle changes 
between the starting location and the destination. 

15. The electronic device of claim 13, wherein the set of 
information about the displayed transit route comprises at 
least one of an incident associated with a transit leg of the 
transit route, a total walking distance required in the transit 
route, a total duration of traveling the transit route, and a 
frequency of departure times of transit vehicles of a transit 
line from a first station of a first transit leg of the transit trip. 

16. The electronic device of claim 13, wherein the appli 
cation further comprises sets of instructions for: 

providing a selectable user interface (UI) item for dis 
playing all of transit routes in the identified plurality of 
transit routes; 

displaying, upon selection of the UI item, a scrollable list 
view of selectable transit route Summary presentations 
each of which is associated with one of the identified 
transit routes. 

17. The electronic device of claim 16, wherein the highest 
ranked transit route is displayed in a first display area and the 
scrollable list view is displayed in a second display area, 
wherein the application further comprises sets of instruc 
tions for: 

receiving a selection of a transit route presentation that is 
associated with a particular transit route other than the 
highest ranked transit route; 

upon selection of the transit route presentation, replacing 
the representation of the highest ranked transit route in 
the first display area with a representation of the 
particular transit route over a different portion of the 
map presentation; and 

displaying a selectable user interface item (UI) for starting 
navigation to the destination location through the par 
ticular transit route. 

18. For a map application executable by at least one 
processor of a device, a method for displaying transit routes, 
the method comprising: 

receiving a starting location and a destination location; 
identifying a plurality of transit routes from the starting 

location to the destination location based on a set of 
transit preferences, each route comprising a set of 
transit legs each of which serviced by a different transit 
line; 

ranking the plurality of transit routes based on a set of 
criteria; and 

displaying, in a first display area, a highest ranked transit 
rOute. 

19. The method of claim 18, wherein ranking the plurality 
of transit routes is further based on a set of traffic incidents 
that are associated with one or more transit legs of one or 
more transit routes in the plurality of transit routes. 

20. The method of claim 18 further comprising display 
ing, in a second display area, an incident associated with a 
transit leg of the transit route displayed in the first display 
aca. 
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21. The method of claim 18 further comprising display 
ing, in a second display area: 

a route Summary presentation comprising a sequence of 
representations of transit lines, each of which services 
a transit leg of the displayed transit route; and 

a selectable user interface (UI) item for displaying the 
plurality of transit routes in a scrollable list view. 

22. The method of claim 21, wherein the route summary 
presentation further comprises one or more representations 
for one or more walking distances that are included in the 
transit route. 

23. The method of claim 21 further comprising: 
receiving a selection of the UI item; and 
displaying, upon selection of the UI item, the scrollable 

list view in a third display area, the list view comprising 
a set of selectable transit route Summary presentations 
each of which is associated with one of the identified 
transit routes. 

24. The method of claim 23 further comprising: 
receiving a selection of a transit route presentation that is 

associated with a particular transit route other than the 
highest ranked transit route; and 

upon selection of the transit route presentation, replacing 
the representation of the highest ranked transit route in 
the first display area with a representation of the 
particular transit route over a different portion of the 
map presentation. 
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