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RANGE OF FOCUS IN AN AUGMENTED 
REALITY APPLICATION 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. applica 
tion Ser. No. 12/938,029 filed on Nov. 2, 2010, entitled 
“Range of Focus in an Augmented Reality Application, the 
entire contents of which are hereby incorporated by refer 
CCC. 

TECHNICAL FIELD 

0002 This document relates to augmented reality applica 
tions and setting the information that is provided to a user of 
Such applications. 

BACKGROUND 

0003 Augmented reality applications allow a user to see a 
presentation of the world augmented with or Superimposed 
by computer-generated imagery. The imagery may be graphi 
cal or textual. The presented world may be presented directly 
to the user, Such as when the user is looking through a display, 
and the imagery is applied to or projected on the display. The 
world may also be presented indirectly, such as when a user is 
navigating previously captured images of the real world, 
rather than the world that is presently in front of the user. 
0004 Augmented reality is now being implemented on 
mobile computing devices that include digital cameras. In 
Such implementations, the view that is currently being cap 
tured by the camera can be displayed as a scene on a screen of 
the mobile device, and data about items that are shown in the 
scene may have textual annotations added to them. Non 
visible objects may also be represented by annotations. Thus, 
for example, a user in a city may hold their Smartphone in 
front of them and may be shown the names of restaurants 
around them. The information may change as a user spins, so 
that only restaurants that are in front of the user/device are 
shown. However, it can be difficult to determine precisely 
where the user is aiming their device, because the camera may 
simultaneously show multiple items, such as buildings, par 
ticularly when the items are at different distances from he user 
and thus overlap within the device's field of view. 

SUMMARY 

0005. This document discusses systems and techniques to 
let a user of an augmented reality system discriminate among 
items that might be in a field of view of the user's computing 
device. Such as a Smartphone. In particular, a graphical con 
trol may be provided on a display of the application by which 
the user can define clipping planes that will be used to filter 
the items for which information is shown to the user. The 
clipping planes may indicate a minimum distance under 
which the user does not want to see items and/or a maximum 
distance above which the user does not want to see items. 
Thus, in the interface, a slider may be shown, with an index at 
its edge that represents various distances from the user in the 
virtual space of the augmented reality, and selectable sliding 
controls may be shown on the slider. The user can thus set the 
relevant distances by dragging the selectable sliding controls 
to the appropriate point on the slide. As a result, out of all the 
items that may currently be in front of the user in the virtual 
space, the user will only be shown information about items 
that are located between the two specified clipping distances. 
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0006. In one implementation, the user can set the clipping 
distance or distances using motion of the computing device. 
For example, by tipping or flinging the device forward, the 
user may indicate an intent to have a selectable object slide 
upward and away from the user, and thus to set the clipping 
distance farther from the user. In addition, the setting of 
clipping distances may initially define a ring around the user 
that is between the selected distances, so that when the dis 
tances are set, the relevant items from that ring are retrieved 
from a distant server system. Only the items in front of the 
device, in the field of view, will be displayed, and other items 
will be swapped in as the device turns in a circle. In Such a 
manner, the system can pre-fetch information and quickly 
update its display as the user moves in a circle. 
0007. The details of one or more implementations are set 
forth in the accompanying drawings and the description 
below. Other features and advantages will be apparent from 
the description and drawings, and from the claims. 

DESCRIPTION OF DRAWINGS 

0008 FIG. 1 is a conceptual diagram showing the presen 
tation of items in an augmented reality application in 
response to user input of clipping distances. 
0009 FIG. 2 is a schematic diagram of a system for inter 
acting with a userby way of an augmented reality application 
on a mobile device. 
0010 FIG.3 is a flow chart showing a process for selecting 
descriptive items that fall within a geographic distance of a 
user in an augmented reality application. 
0011 FIG. 4 is a swim lane diagram showing actions 
performed by an example client and server for controlling the 
display of augmented reality items. 
0012 FIG. 5 is a flow diagram of actions taken in an 
augmented reality system. 
0013 FIG. 6 is a block diagram of computing devices that 
may be used to implement the systems and methods described 
in this document, as eithera client or as a server or plurality of 
SWCS. 

0014 FIG. 7 is a conceptual diagram of a system that may 
be used to implement the systems and methods described in 
this document. 

DETAILED DESCRIPTION 

0015 Referring to FIG. 1, in accordance with some imple 
mentations, a system 100 includes a mobile device 102. In the 
example shown, the mobile device 102 is a cellular phone. In 
other implementations, the mobile device 102 can be a per 
Sonal digital assistant, a laptop computer, a netbook, a cam 
era, a wrist watch, or another type of mobile electronic device. 
The mobile device 102 includes a camera (not shown) for 
capturing images and a display Screen 103 for displaying 
graphics, texts, and images. In the example depicted in FIG.1. 
the display screen 103 is a touch screen capable of receiving 
user input. For example, a user contacts the display Screen 
103 using a finger or stylus in order to select items displayed 
by the display screen 103, enter text, or control functions of 
the mobile device 102. 
0016. In the example depicted, the mobile device 102 is 
located within a home, facing a wall 104 of the home. The 
camera of the mobile device captures images of the wall 104 
and displays the images on the display screen 103 in real-time 
or near real-time. The mobile device 102 includes function 
ality for determining positional information. For example, the 
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mobile device 102 includes GPS functionality for determin 
ing a geographic location of the mobile device 102, a compass 
for determining a viewing direction of the camera, and an 
accelerometer for determining a vertical viewing angle of the 
camera. This information can be used to determine locations 
that are within the viewing direction and angle of the camera. 
0017. In some implementations, positional information 

(i.e. location, viewing direction, and vertical viewing angle 
information) is used to identify geo-coded data associated 
with locations within relative proximity to the mobile device 
102. For example, a user of the mobile device 102 enters a text 
string of “library.” The search String, along with positional 
information obtained by the mobile device 102 can be used to 
identify libraries that are located within general proximity of 
the mobile device 102. In some implementations, the mobile 
device 102 provides a distance control 106 for setting clip 
ping areas. The clipping areas define a range of focus for 
identifying items of interest. In the example shown, the dis 
tance control 106 is presented as a slider that allows the user 
to select a minimum distance and a maximum distance. For 
example, a user can set a top slider to 20 miles and a bottom 
slider to 0.3 miles to indicate that only geo-coded information 
associated with locations that are greater than 0.3 miles from 
the mobile device 102 and less than 20 miles from the mobile 
device 102 should be identified. In other implementations, the 
distance control 106 can take other forms. For example, the 
distance control 106 is placed at the top or bottom of the 
display screen 103. As another example, the distance control 
106 includes text fields for the user to manually enter mini 
mum and maximum distance values. As yet another example, 
the distance control 106 can take the form of a first dial for 
indicating a minimum distance and a second dial for indicat 
ing a maximum distance. In some implementations, the 
mobile device 102 allows the user to manually set minimum 
and maximum distances using a map view. For example, a 
map 111 can be displayed on the display screen 103. The map 
includes a location icon 112 indicating the current location of 
the mobile device 102 on the map 111. The user can indicate 
sizes for a minimum distance bound 120 and a maximum 
distance bound 122. In some implementations, the user indi 
cates the minimum and maximum distance bounds 120 and 
122 by touching the display screen 103. In some implemen 
tations, the user can use single or multi-touch functionality of 
the display screen 103 to drag the minimum and maximum 
distance bounds 120 and 122 in order to increase or decrease 
the size of the minimum and maximum distance bounds 120 
and 122. 

0018. In some implementations, the mobile device 102 
allows the user to change the minimum and maximum dis 
tance bounds 120 and 122 by moving the mobile device 102. 
For example, a motion detection unit of the mobile device 102 
can allow the user to increase the maximum distance bound 
122 by jerking the phone forward or decrease the maximum 
distance bound 122 by jerking the phone backward. As 
another example, the mobile device 102 allows the user to 
increase the minimum distance bound 120 by jerking the 
phone to the left and decrease the minimum distance bound 
120 by jerking the phone to the right. In some implementa 
tions, the mobile device 102 allows the user to switch between 
an augmented reality view as shown in the example on the 
display screen 103, and a map view. For example, the mobile 
device 102 provides an icon on the display screen 103. The 
user selects the icon to Switch between the augmented reality 
view and the map view. As another example, the mobile 
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device 102 allows the user to select a control key, or shake or 
move the mobile device 102 in a specified manner in order to 
switch between the augmented reality view and the map view. 
0019. In the example shown, the user uses the distance 
control 106 to specify a minimum distance of 0.3 miles and a 
maximum distance of 20 miles to use when searching for 
geo-coded information. These minimum and maximum dis 
tances are represented by the minimum and maximum dis 
tance bounds 120 and 122 of the map 111. In some imple 
mentations, the mobile device 102 accesses a database of 
geo-coded data stored on the mobile device 102 and identifies 
all geo-coded data associated with locations that are greater 
than 0.3 miles from the mobile device 102 and less than 20 
miles from the mobile device 102. In other implementations, 
the mobile device 102 sends positional information (e.g. loca 
tion and viewing direction) and distance clipping information 
(e.g. minimum and maximum distances) to a remote comput 
ing device. Such as a server. In such implementations, the 
remote computing device identifies geo-coded data that is 
associated with locations that are greater than 0.3 miles from 
the mobile device 102 and less than 20 miles from the mobile 
device 102. Sending the positional and distance clipping 
information to the remote computing device can lead to a 
greater number of geo-code pieces of data being identified 
since the remote computing device may have access to a 
larger database of geo-coded data. The remote computing 
device can also perform searches (e.g. web searches) in order 
to identify addresses or locations that are within the specified 
ranges. 

0020. In some implementations, the mobile device 102 
allows the user to enter search Strings or otherwise indicate 
search terms in order to identify geo-coded data. For example, 
the user can entera search String of “movies' in order to cause 
movie theaters and video rental stores within the specified 
range to be identified. As another example, the user can enter 
a string of “homes for sale” in order to cause real estate 
listings within the specified range to be identified. As yet 
another example, the user can indicate a category of geo 
coded data from a list of categories. Categories can include, 
for example, fast food restaurants, fine dining restaurants, 
movie theaters, golf courses, airports, banks, ATMs, post 
offices, night clubs, hair salons, and retail stores. The mobile 
device 102 or remote computing device then identifies geo 
located data that matches the indicated category and is asso 
ciated with a location within the specified range. 
(0021. Still referring to FIG. 1, a user of the mobile device 
102 sets minimum and maximum distance ranges using the 
distance control 106. The user further enters in a search string 
of “Pizza.” In this example, the range clipping of which 
results are returned occurs in two ways. The first type of range 
clipping is distance clipping. The minimum and maximum 
distance bounds 120 and 122 indicated by the user are used to 
exclude geo-coded data associated with locations outside of 
the bounds. The second type of range clipping is viewing 
direction clipping. For example, a compass of the mobile 
device 102 determines a viewing direction within the hori 
Zontal plane for the camera of the mobile device 102. The 
viewing direction is indicated on the map 111 by the location 
icon 112 which takes the form of an arrow. The viewing 
direction of the mobile device 102 pans out from the location 
icon 112 to form a viewing cone. Geo-coded data associated 
with locations outside of the viewing cone are excluded from 
the search. The edges of the viewing cone and the minimum 
and maximum distance bounds 120 and 122 define a clipping 
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area 118. The clipping area 118 defines the geographic area 
for which geo-coded items are identified. Geo-coded data that 
is associated with locations outside of the clipping area 118 is 
excluded. For example, a location 114 and a location 116 are 
identified as matching the search criteria indicated by the user 
and being within the clipping area 118. A third location 124 
matches the search criteria, but is not within the clipping area 
118. The location 124 is therefore excluded from being iden 
tified as a desired result for the search. 

0022. In some implementations, annotations are generated 
in association with the identified locations 114 and 116. The 
annotations are then presented on the display screen 103 over 
real-time or near real-time images captured by the camera of 
the mobile device 102 to indicate where the locations 114 and 
116 are located in spatial relation to the mobile device 102. 
For example, an annotating 108 is created for the location 114 
to indicate that the location 114 is a restaurant called "Gorilla 
Pizza' and that the location 114 is located approximately 0.3 
miles from the mobile device 102. The annotation addition 
ally displays a phone number for Gorilla Pizza. The annota 
tion is placed on the display screen 103 to represent the 
general direction of the location 114 to the user. In this 
example, the location 114 is generally in the leftward portion 
of the clipping area 118 with respect to the location icon 112 
as shown on the map 111. This positional relationship to the 
mobile device 102 is represented on the display screen 103 by 
displaying the annotation 108 on the left side of the display 
screen. In some implementations, the user can select or oth 
erwise indicate the annotation 108 in order to cause the 
mobile device 102 to place a call to Gorilla Pizza. In some 
implementations, selecting the annotation 108 causes a land 
ing page (e.g. a web page) associated with the location 114 to 
appear. For example, a web page for Gorilla Pizza is dis 
played when the annotation 108 is selected. As another 
example, the landing page is list of search results using 
"Gorilla Pizza' as a search term. This can cause a list of 
restaurant reviews or other articles and listings associated 
with Gorilla Pizza to be displayed. In some implementations, 
location information is used to refine the search results dis 
played. For example, Gorilla Pizza may be a franchised chain 
restaurant. The search results displayed by the display Screen 
103 can be refined using the location of the mobile device 102 
so that search results that are relevant to this particular loca 
tion of Gorilla Pizza are displayed. 
0023. In some implementations, selecting the annotation 
108 will cause directions from the current location of the 
mobile device 102 to the location 114 to be displayed. In some 
implementations, selecting the annotation 108 causes addi 
tional information about Gorilla pizza, Such a menu or 
address, to be displayed. In some implementations, each 
annotation displayed by the mobile device 102 is represented 
as a dot on the display screen 103. Selecting one of the dots 
can cause a detailed annotation as shown in FIG. 1 to be 
displayed. 
0024. In the example shown, an annotation 110 is created 
in association with the location 116. The annotation indicates 
that the location 116 is a restaurant called "Domino's Pizza” 
and is located approximately 5.5 miles away. The annotation 
116 also indicates a phone number for the location 116. The 
annotation 110 can be selected to cause actions to occur as 
described above with reference to the annotation 108. The 
annotation 110 is positioned on the display screen 103 to 
represent the relative position of the location 116 with rela 
tion to the position of the mobile device 102 and the location 
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114. For example, the annotation 110 is located above the 
annotation 108 to visually indicate that the location 116 is 
located further away from the mobile device 102 than the 
location 114. The annotation 110 is positioned to the right of 
the annotation 108 to indicate that the location 116 is located 
to the right of the location 114 with respect to the current 
position of the mobile device 102. 
0025. In some implementations, the annotations 108 and 
110 are created by the remote computing device. In such 
implementations, the remote computing device may further 
determine where the annotations are to be positioned on the 
display screen 103 using positional information received 
from the mobile device 102 and location information associ 
ated with each of the locations 114 and 116. The remote 
computing device then transmits the annotations 108 and 110 
and positioning information for the annotations 108 and 110 
to the mobile device 102. In some implementations, the anno 
tations 108 and 110 are created by the remote computing 
device, but the mobile device 102 determines where the anno 
tations are to be positioned on the display screen 103. In some 
implementations, the remote computing device sends infor 
mation associated with the location 114 and 116 to the mobile 
device 102, including information on the geographic loca 
tions of the locations 114 and 116. The mobile device 102 
then uses this information to create the annotations 108 and 
110 and position the annotations 108 and 110 on the display 
Screen 103. 

0026. Still referring to FIG. 1, in accordance with various 
implementations, distance clipping and Viewing direction 
clipping can occurat different times when geo-coded data is 
being identified. In some implementations, distance clipping 
and viewing direction clipping are performed by different 
devices. For example, distance clipping is performed by the 
remote computing device while viewing direction clipping is 
performed by the mobile device 102. In some implementa 
tions, the remote computing device receives search criteria, 
positional information and distance clipping information 
from the mobile device 102. The remote computing device 
uses the positional information and the distance clipping 
information to determine the boundaries of the clipping area 
118. The remote computing device the uses the search criteria 
to identifies items of interest that areassociated with locations 
within the clipping area 118. The remote computing device 
can then identify information associated with the identified 
items of interest. For example, the remote computing device 
can identify business names associated with locations within 
the clipping area 118 that meet the search criteria and use the 
business names to perform web searches and identify addi 
tional information about the businesses. The remote comput 
ing device then Supplies information associated with the iden 
tified items of interest to the mobile device 102. The mobile 
device 102 displays the received information as annotations 
on the display screen 103 as described above. 
0027. In such implementations, when a user of the mobile 
device 102 swivels the mobile device 102 and causes the 
viewing direction of the camera of the mobile device 102 to 
change, the mobile device 102 sends a new request for items 
of interest to the remote computing device. The new request 
for items of interest can include the location and viewing 
direction of the mobile device 102 as well as minimum and 
maximum clipping distances and search criteria. The remote 
computing device then determines a new clipping area for the 
new viewing direction and identifies items of interest associ 
ated with locations within the new clipping area based on the 



US 2012/01 05476 A1 

search criteria. The remote computing device Supplies infor 
mation associated with the newly identified items of interest 
to the mobile device 102 to be displayed as annotations on the 
display screen 103. In some implementations, a new request 
for items of interest is sent to the remote computing device 
when ever the location of the mobile device 102 changes or 
when the user changes the minimum and maximum clipping 
distances. 

0028. In other implementations, the mobile device 102 
provides the remote computing device with search criteria, 
location information, and values for the minimum and maxi 
mum distance bounds 120 and 122, but does not provide 
viewing direction information to the remote computing 
device. In Such instances, the remote computing device iden 
tifies locations that are located between the minimum and 
maximum distance bounds 120 and 122 that satisfy the speci 
fied search criteria, without regard to a viewing direction of 
the mobile device 102. In other words, the remote computing 
device performs distance clipping functions but does not per 
form viewing direction clipping functions. In the example 
shown, the user of the mobile device 102 has entered a search 
string of “Pizza.” The remote computing device receives indi 
cations of the minimum and maximum distance bounds 120 
and 122 and the location of the mobile device 102 along with 
the search string from the mobile device 102. The remote 
computing device identifies locations 114, 116, and 124 as 
satisfying the search criteria and being located between the 
minimum and maximum distance bounds 120 and 122. The 
remote computing device identifies information associated 
with the locations 114, 116, and 124 as described above and 
provides the information to mobile device 102. In some 
instances, the remote computing device creates annotations 
using information associated with the locations 1147, 116, 
and 124 and provides the annotations to the mobile device 
102. 

0029. In such implementations, the mobile device 102 
receives the information associated with the locations 114, 
116, and 124 and performs viewing direction clipping to 
determine which of the locations 114, 116, and 124 are cur 
rently within the viewing direction of the mobile device 102. 
In the example shown, the locations 114 and 116 are within 
the viewing direction of the mobile device 102. The mobile 
device 102 therefore displays annotations 108 and 110 asso 
ciated with the locations 114 and 116 but does not display an 
annotation associated with the location 124. Implementations 
in which distance clipping functions are performed by the 
remote computing device and viewing direction clipping 
functions are performed by the mobile device 102 can prove 
beneficial by reducing the number of request for items of 
interest that are sent to the remote computing device, thereby 
reducing the total communication traffic between the mobile 
device 102 and the remote computing device. This is espe 
cially true in situations in which a user of the mobile device is 
more likely to change viewing directions of the mobile device 
102 more often than the minimum and maximum clipping 
distances are changed. For example, the user of the mobile 
device 102 may slowly rotate in order to view items of interest 
in every direction. As the viewing direction of the mobile 
device 102 changes so that the location 124 is within the 
viewing direction of the mobile device 102, an annotation 
associated with the location 124 is displayed on the display 
screen 103. Since the information associated with the location 
124 had already been received from the remote computing 
device, there is no need for the mobile device 102 to send 
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requests for new items of interest to the remote computing 
device as the mobile device 102 is rotated. The information 
associated with the location 124 is simply stored locally on 
the mobile device 102 until the location 124 is within the 
viewing direction of the mobile device 102, at which time the 
annotation associated with the location 124 is displayed. 
0030. In some implementations, the remote computing 
device identifies locations of interest that are located within 
buffer regions located beyond the minimum and maximum 
distance bounds 120 and 122. For example, the remote com 
puting device defines buffer areas that extend to two miles 
outside of the maximum distance bound 122 and to up to two 
miles within the minimum distance bound 120. The remote 
computing device then identifies locations of interest that 
match search criteria provided by the mobile device 102 that 
are located between the minimum and maximum distance 
bounds 120 and 122 or within one of the buffer areas. The 
remote computing device provides information associated 
with the identified locations of interest to the mobile device 
102. The mobile device uses the actual minimum and maxi 
mum distance bounds specified by the user to identify which 
of the received locations of interest are located between the 
minimum and maximum distance bounds 120 and 122, and 
which received locations of interest are located in the buffer 
areas. The mobile device 102 then only displays annotations 
that are located within the bounds specified by the user and in 
the viewing direction of the mobile device 102. In such imple 
mentations, if the user changes location, and therefore causes 
the mobile device 102 to change location, a location that had 
previously been located in one of the buffer areas may now be 
located within the bounds specified by the user. An annotation 
associated with the location can be displayed on the display 
screen 103 since the location is now within the bounds speci 
fied by the user. This can since the information associated 
with the location had already been received and stored by the 
mobile device 102, the change of location of the mobile 
device 102 does not necessitate that a new request for loca 
tions of interest be sent to the remote computing device, until 
the mobile device 102 travels far enough so that the user 
defined distance bounds extend beyond the previously estab 
lished buffer areas. 

0031 Still referring to FIG. 1, in the example shown and 
described above, an augmented reality application running on 
the mobile device 102 is used to display information about 
locations within relative proximity to the mobile device 102. 
In some implementations, the augmented reality application 
can be used to a reality that is separated from the location of 
the mobile device 102. For example, a user of the mobile 
device 102 can indicate a geographic location, for example by 
typing in an address or selecting a spot on a map. The mobile 
device 102 can then access a database of street view images 
that have previously been captured at the indicated location. 
The user can rotate the mobile device 102 to look at images 
taken from different viewing directions from the specified 
location. The user can also move the mobile device 102 in 
space in order to cause the location represented on the display 
screen 103 to change. 
0032. In some implementations, the augmented reality 
application displays annotations for locations within relative 
proximity to the identified location. For example, the user 
may be planning a trip to Marseille in France. The user can 
type in the address for the hotel at which he will be staying. 
The user then uses the distance control 106 to specify a 
minimum distance bound of 0.0 miles and a maximum dis 
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tance bound of 1.0 miles. The user enters a search string of 
“breakfast' in order to identify restaurants that server break 
fast that are in walking distance of the hotel. The user can 
rotate the mobile device 102 to cause annotations associated 
with locations matching the search and distance criteria to be 
displayed over Street level images taken from the specified 
location. In this example, the user selects an annotation for a 
restaurant that serves breakfast and elects to view a map from 
the hotel to the restaurant. In some implementations, the 
mobile device 102 communicates with a wireless network 
printer to allow the user to print the map. 
0033. As another example, the user wishes to take a bike 
ride to a café while staying at the hotel. The user enters a 
search string of café and uses the distance control 106 to 
indicate minimum and maximum distance bounds. The user 
indicates a minimum distance of 5.0 miles to ensure that he 
gets adequate exercise during the bike ride, and a maximum 
distance of 7.5 miles to make sure the bike ride isn't too long. 
The user can then rotate the mobile device 102 as described 
above in order to cause annotations associated with locations 
that meet the search and distance criteria overlaid on street 
level images associated with the location of the hotel to come 
into view. 

0034 Referring now to FIG. 2, in accordance with some 
implementations, a communications system 200 includes a 
mobile device 202. In the example shown, the mobile device 
202 is a cellular phone. In other implementations, the mobile 
device 202 can be a personal digital assistant, a laptop com 
puter, a netbook, a camera, a wrist watch, or another type of 
mobile electronic device. The mobile device 202 includes a 
camera (not shown) and a display Screen 203 for displaying 
text, images, and graphics to a user, including images cap 
tured by the camera. In some implementations, the display 
screen 203 is a touch screen for receiving user input. For 
example, a user contacts the display screen 203 using a finger 
or stylus in order to select items displayed by the display 
screen 203, enter text, or control functions of the mobile 
device 202. The mobile device 202 further includes one or 
more input keys Such as a track ball 204 for receiving user 
input. For example, the track ball 204 can be used to make 
selections, return to a home screen, or control functions of the 
mobile device 202. As another example, the one or more input 
keys includes a click wheel for scrolling through menus and 
text. 

0035. The mobile device 202 includes a number of mod 
ules for controlling functions of the mobile device 202. The 
modules can be implemented using hardware, software, or a 
combination of the two. The mobile device 202 includes a 
display controller 206, which may be responsible for render 
ing content for presentation on the display screen 203. The 
display controller 206 may receive graphic-related content 
from a number of sources and may determine how the content 
is to be provided to a user. For example, a number of different 
windows for various applications 222 on the mobile device 
202 may need to be displayed, and the display controller 206 
may determine which to display, which to hide, and what to 
display or hide when there is overlap between various graphi 
cal objects. The display controller 206 can include various 
components to provide particular functionality for interacting 
with displayed components, which may be shared across 
multiple applications, and may be Supplied, for example, by 
an operating system of the mobile device 202. 
0036 An input controller 208 may be responsible for 
translating commands provided by a user of mobile device 
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202. For example, Such commands may come from a key 
board, from touch screen functionality of the display screen 
203, from trackball 204, or from other such sources, including 
dedicated buttons or soft buttons (e.g., buttons whose func 
tions may change over time, and whose functions may be 
displayed on areas of the display screen 203 that are adjacent 
to the particular buttons). The input controller 208 may deter 
mine, for example, in what area of the display commands are 
being received, and thus in what application being shown on 
the display the commands are intended for. In addition, it may 
interpret input motions on the touch screen 203 into a com 
mon format and pass those interpreted motions (e.g., short 
press, long press, flicks, and straight-line drags) to the appro 
priate application. The input controller 208 may also report 
Such inputs to an event manager (not shown) that in turn 
reports them to the appropriate modules or applications. For 
example, a user viewing an options menu displayed on the 
display screen 203 selects one of the options using one of the 
track ball 204 or touch screen functionality of the mobile 
device 202. The input controller 208 receives the input and 
causes the mobile device 202 to perform functions based on 
the input. 
0037. A variety of applications 222 may operate, generally 
on a common microprocessor, on the mobile device 202. The 
applications 222 may take a variety of forms, such as mapping 
applications, e-mail and other messaging applications, image 
viewing and editing applications, video capture and editing 
applications, web browser applications, music and video 
players, and various applications running within a web 
browser or running extensions of a web browser. 
0038 A wireless interface 220 manages communication 
with a wireless network, which may be a data network that 
also carries voice communications. The wireless interface 
220 may operate in a familiar manner. Such as according to 
the examples discussed below, and may provide for commu 
nication by the mobile device 202 with messaging services 
Such as text messaging, e-mail, and telephone Voice mail 
messaging. In addition, the wireless interface 220 may Sup 
port downloads and uploads of content and computer code 
over a wireless network. 

0039. A camera controller 212 of the mobile device 202 
receives image data from the camera and controls function 
ality of the camera. For example, the camera controller 212 
receives image data for one or more images (e.g. stationary 
pictures or real-time video images) from the camera and 
provides the image data to the display controller 206. The 
display controller 206 then displays the one or more images 
captured by the camera on the display screen 203. As another 
example, the camera includes physical Zoom functionality. In 
this example, the camera controller 212 receives input from a 
user via the input controller 208 and causes the camera to 
Zoom in or out based on the user input. As yet another 
example, the camera controller 212 controls auto focus func 
tionality of the camera. 
0040. The mobile device 202 further includes an aug 
mented reality application 210. The augmented reality appli 
cation 210 displays information and images associated with 
locations within relative proximity of the mobile device 202. 
The information and images are displayed as annotations 
overlaid on top of real-time or pseudo real-time images cap 
tured by the camera. For example, a user of the mobile device 
202 directs the camera towards a building. The camera con 
troller 212 receives image data from the camera and provides 
the image data to the display controller 206. The display 
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controller 206 causes the display screen 203 to display 
images of the building captured by the camera in real-time. 
The augmented reality application 210 communicates with 
the display controller 206 to cause information associated 
with the building to be displayed on or near the real-time 
images of the building displayed on the display screen 203. In 
Some implementations, information associated with the 
building includes the name of the building, the address of the 
building, businesses located within the building, or historical 
information about the building. 
0041. Still referring to FIG. 2, in accordance with some 
implementations, the augmented reality application 210 uses 
a GPS Unit 218 of the mobile device 202 to determine the 
location of the mobile device 202. For example, the GPS Unit 
218 receives signals from one or more global positioning 
satellites. The GPS Unit 218 uses the signals to determine the 
current location of the mobile device 202. In some implemen 
tations, rather than the GPS Unit 218, the mobile device 202 
includes a module that determines a location of the mobile 
device 202 using transmission tower triangulation or another 
method of location identification. In some implementations, 
the mobile device 202 uses location information that is deter 
mined using the GPS Unit 218 to identify geo-coded infor 
mation that is associated with the location of the mobile 
device 202. In Such implementations, location information 
obtained or determined by the GPS Unit 218 is provided to the 
augmented reality application 210. In some implementations, 
the augmented reality application 210 uses the location infor 
mation to identify geo-coded data 226 stored on the mobile 
device 202. 

0042. The geo-coded data 226 includes information asso 
ciated with particular geographic locations. For example, 
geo-coded data can include building names, business names 
and information, historical information, images, video files, 
and audio files associated with a particular location. As 
another example, geo-coded data associated with a location 
of a park may include hours for the park, the name of the park, 
information on plants located within the park, information on 
statues located within the park, historical information about 
the park, and park rules (e.g. "no dogs allowed). The aug 
mented reality application 210 can use the current location of 
the mobile device 202 to identify information associated with 
geographic locations that are in close proximity to the loca 
tion of the mobile device 202. In some implementations, the 
geo-coded data 226 is stored on a memory of the mobile 
device 202, such as a hard drive, flash drive, or SD card. In 
Some implementations, the mobile device 202 may contain no 
pre-stored geo-coded data. In some implementations, none of 
the geo-coded data 226 stored on the mobile device 202 is 
associated with locations within relative proximity to the 
current location of the mobile device 202. 
0043. In some implementations, the augmented reality 
application 210 uses the wireless interface 220 to obtain 
geo-coded data from a remote server 232 through a network 
230. In Such implementations, augmented reality application 
210 provides the current location of the mobile device 202 to 
the wireless interface 220 which in turn transmits the current 
location to the remote server 232 through the network 230. 
The remote server 232 accesses a database of geo-coded data 
234 and identifies geo-coded data associated with locations 
within a predetermined proximity of the current location of 
the mobile device 202. For example, the remote server 232 
may identify all geo-coded data 226 that is associated with 
locations within five miles of the current location of the 
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mobile device 202. The remote server 232 then returns the 
identified geo-coded data to the mobile device 202 through 
the network 230. 

0044) The augmented reality application 210 utilizes a 
compass unit 216 of the mobile device 202 to determine a 
current viewing direction, within the horizontal plane, of the 
camera. In other words, the compass unit 216 determines a 
direction in which a user of the mobile device 202 is looking 
while using the augmented reality application 210. Viewing 
direction information provided by the compass unit 216 can 
be used to determine a current viewing scope of the camera. In 
Some implementations, the augmented reality application 
210 will provide viewing direction information obtained 
from the compass unit 216 to the remote server 232 using the 
wireless interface 220. In such implementations, the remote 
server 232 uses the viewing direction information to further 
narrow the amount of geo-coded data 234 identified as rel 
evant geo-coded data. For example, the remote server 232 
will identify only geo-coded data that are associated with 
locations within relative proximity to the current location of 
the mobile device 202 and within a viewing scope defined by 
the viewing direction information as being relevant. The 
remote server 232 then transmits the identified relevant geo 
coded data to the mobile device 202. 

0045. In other implementations, the remote server 232 
does not use viewing direction information to determine rel 
evant geo-coded data. In Such implementations, the remote 
server 232 identifies geo-coded data associated with locations 
within relative proximity to the mobile device 202. The 
mobile device 202 then stores the geo-coded data received 
from the remote server 232 as a portion of the geo-coded data 
226. The augmented reality application 210 uses the current 
viewing direction information provided by the compass unit 
216 to identify geo-coded data received from the remote 
server 232 that is within the current viewing scope of the 
camera. The augmented reality application 210 uses the iden 
tified geo-coded data to create annotations and, in conjunc 
tion with the display controller 206, overlays the annotations 
over real-time or pseudo real-time images captured by the 
camera and displayed on the display screen 203. The aug 
mented reality application 210 further uses the viewing direc 
tion information and the location information to determine 
positions on the screen where the annotations are to be posi 
tioned. For example, the augmented reality application 210 
uses geo-coded data to generate several annotations which 
include business names and descriptions. The annotations are 
placed over images of the buildings in which the businesses 
are located within the images captured by the camera. 
0046. In some implementations, the mobile device 202 
further includes an accelerometer unit 214 for determining a 
vertical angle of the mobile device 202. In some implemen 
tations, Vertical angle information generated by the acceler 
ometer unit 214 is provided to the remote server 232 and used 
to further narrow the geo-coded data that is identified by the 
remote server 232 and provided to the mobile device 202. In 
other implementations, the vertical angle information is used 
by the augmented reality application 210 to identify geo 
coded data that is currently within the view of the camera 
from among a larger set of geo-located data provided by the 
remote server 232. In some implementations, the augmented 
reality application 210 uses vertical angle information to 
more accurately position annotations over images captured 
by the camera and displayed on the display screen 203. 
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0047 For example, a user may position the mobile device 
202 so that the vertical viewing angle of the camera is gener 
ally horizontal. The augmented reality application 210 uses 
location, viewing direction, and Vertical angle information to 
create annotations and place the annotations over images 
captured by the camera. Still following this example, the user 
then changes the vertical angle of the mobile device 202 so 
that the camera is facing a direction that is 45 degrees above 
horizontal, without changing the geographic location or hori 
Zontal viewing direction of the mobile device 202. The 
change in Vertical angle can cause the augmented reality 
application 210 to change the position of annotations on the 
display Screen 203 as well as change what annotations are 
displayed. For example, annotations associated with build 
ings that are no longer in view after the vertical angle of the 
mobile device 202 is changed can be removed from the dis 
play. As another example, changing the vertical angle may 
cause additional buildings, such as skyscrapers, to come into 
view. The augmented reality application 210 can generate 
annotations based on geo-located data associated with the 
locations of the buildings and place the newly generated 
annotations on the display Screen 203 over images of the 
additional buildings. 
0048. The mobile device 202 optionally includes a range 
finding module 224 for determining the distance between the 
mobile device 202 and buildings or objects depicted in 
images captured by the camera. For example, the mobile 
device 202 can include a laser range finder for sending and 
receiving laser pulses. The laser range finder sends a laser 
pulse which can reflect off of a building or object. The 
reflected laser pulse is then received by the laser range finder. 
The range finding module 224 can control the laser range 
finder and calculate the amount of time between when the 
laser pulse is sent and when the reflected laser pulse is 
received. This time differential can be used to calculate the 
distance between the mobile device 202 and the building or 
object off of which the laser pulse is reflected. In some imple 
mentations, triangulation, Sonar, radar, stadiametric, or coin 
cidence rangefinders can be used to determine distance 
between the mobile device 202 and buildings or objects 
within view of the camera. 
0049. In some implementations, the augmented reality 
application 210 uses distance measurements provided by the 
range finding module 224 along with location, viewing direc 
tion, and vertical angle data to more accurately determine 
which objects and buildings are within the view of the cam 
era. For example, the augmented reality application 210 can 
use distance measurement information to determine the geo 
graphic location of a building within view of the camera, 
based on the location of the mobile device 202. The aug 
mented reality application 210 can then use the geographic 
location of the building to request more accurate geo-coded 
data from the remote server 232 or to better filter geo-coded 
data received from the remote server 232 to more accurately 
ensure that only data associated with the location of the build 
ing is shown as annotations over the building within images 
displayed on the display screen 203. 
0050. In some implementations, information about build 
ings, objects, or locations that are not within immediate view 
of camera are displayed as annotations. For example, the only 
object within immediate view of the camera may be a brick 
wall. The augmented reality application 210 generates anno 
tations for businesses, buildings, and locations that are within 
relative proximity to the mobile device 202 and in the viewing 
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direction of the mobile device 202, but not within the imme 
diate view of the camera. The augmented reality application 
210 can cause annotations to be placed on the display Screen 
203 to indicate the general directions of the locations associ 
ated with the annotations. In some implementations, the 
annotations can include distances to indicate how far away 
particular businesses or locations are located. For example, an 
annotation can read “Metro: 0.8 miles' to indicate that a 
Metro stop is 0.8 miles away in the general direction of where 
the annotation is located on the screen. As another example, 
an annotation can read “Schaper Park: 1.1 miles' to indicate 
that Schaper Park is located 1.1 miles away. 
0051. In some implementations, in addition to location or 
positional data, the augmented reality application 210 can use 
search terms, key words, or user preferences to identify geo 
coded information to display as annotations. For example, a 
user can enter in a search String or otherwise indicate a search 
term of "pizza. In some implementations, the augmented 
reality application 210 Supplies the search String along with 
location and viewing direction data to the remote server 232. 
The remote server then returns geo-coded data related to 
pizza places in relative proximity to the mobile device 202 
and within the viewing direction of the mobile device 202. In 
other implementations, the mobile device 202 receives a large 
set of geo-coded data associated with locations in relative 
proximity to the mobile device 202. The augmented reality 
application 210 then uses the search string to identify geo 
coded data within the large set of geo-coded data that is 
associated with pizza places. The augmented reality applica 
tion 210 can then generate annotations that include informa 
tion about the pizza places which can be displayed on the 
display screen 203. A user of the mobile device 202 can then 
select one of the annotations to bring up additional informa 
tion about the selected pizza place or to call the pizza place. 
0.052 Still referring to FIG. 2, in accordance with some 
implementations, the mobile device 202 includes user data 
228. The user data 228 can include user preferences or other 
information associated with a user of the mobile device 202. 
For example, the user data 228 can include a list of contacts. 
Some of the contacts may be associated with addresses. If an 
address associated with a contact is in relative proximity to 
the mobile device 202 and within the viewing range of the 
camera, the augmented reality application 210 can provide an 
annotation showing information about the contact. For 
example, the augmented reality application 210 can create an 
annotation that includes the text "Dave: work' to indicate that 
the contact “Dave' has a work address within the viewing 
direction of the camera. Following this argument, the user can 
select a portion of the annotation displayed on the display 
screen 203 to bring up information about Dave, call Dave, or 
to generate a text message or e-mail addressed to Dave. 
0053 As another example, user data 228 includes notes or 
images created by a user and associated with a particular 
location. For example, the user can use the camera to take a 
picture. The user than stores the picture on the mobile device 
202 and associates the picture with GPS coordinates of where 
the picture was taken. The augmented reality application 210 
can later access the stored picture and display the picture as an 
annotation when the mobile device 202 is in relative proxim 
ity to the location associated with the picture and the location 
is within the viewing direction of the camera. As another 
example, the user can write notes about a restaurant. The 
augmented reality application 210 can later create and display 
an annotation which includes the notes about the restaurant 
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when the address of the restaurant is within relative proximity 
to the mobile device 202 and within the viewing direction of 
the camera. 

0054. In some implementations, the user data 228 includes 
indications of user preferences. For example, historical 
searching data associated with a user of the mobile device 202 
may indicate that the user has an interest in museums and art. 
In this example, the augmented reality application 210 elects 
to display geo-coded information related to museums, art 
galleries, art stores, and public art (i.e. statues, murals, etc.) 
that are within the viewing range of the mobile device 202 
when the user has not indicated a specific search string. As 
another example, the user data 228 may indicate a historical 
preference for Italian food. The augmented reality application 
210 can create and present annotations associated with Italian 
restaurants within viewing range of the mobile device 202 
when the user has not indicated a specific search String. 
0055 Still referring to FIG. 2, in accordance with some 
implementations, the augmented reality application 210 pro 
vides a distance boundary controller to allow a user of the 
mobile device 202 to set minimum and maximum distance 
boundaries. For example, the augmented reality application 
210 causes the mobile device 202 to display a slider controller 
on the display screen 203. The user uses the slider controller 
to set minimum and maximum distance boundaries. The 
minimum and maximum distance boundaries define an area, 
with respect to the current position of the mobile device 202, 
in which locations associated with geo-coded data are to be 
identified. For example, the user of the mobile device 202 has 
agreed to meet a friend at a restaurant after work, but has 
forgotten the name of the restaurant. In this example, the user 
believes that he will recognize the name of the restaurant if he 
sees it. The useruses touchscreen functionality of the display 
screen 203 to start the augmented reality application 210. The 
user knows that the restaurant is an upscale restaurant, is 
located in a generally northward direction of his current posi 
tion, and is between a half mile and a mile away. The user sets 
the distance boundary controller of the augmented reality 
application 210 to a minimum distance of 0.5 miles and a 
maximum distance of 1 mile so as to filter out non-relevant 
hits for restaurants that are too close or too far away. By 
preventing non-relevant hits from being displayed, the aug 
mented reality application 210 makes it more likely that the 
user will notice an annotation associated with the desired 
restaurant location. The user selects a category filter of “fine 
dining. The user faces in a generally northward direction and 
rotates the mobile device 202 in order to cause annotations 
associated with locations that meet the defined distance and 
category criteria to come into view. As the user rotates the 
mobile device 202, an annotation for a restaurant called “Sol 
era” appears on the display screen 203. The user recognizes 
the location as the restaurant that the friend had suggested. 
0056 Continuing with this example, the annotation, can 
include additional information about the restaurant, Such as 
an address, or phone number. Selecting the annotation can 
cause additional information associated with the restaurant or 
a landing page associated with the restaurant to appear. For 
example, in one instance, the user can hail a cab and tell the 
cab driver to take him to the address indicated by the annota 
tion. The user then selects the annotation to cause a web page 
for the restaurant to appear. The user can review the menu in 
order to decide on what to order once he arrives. In another 
instance, if the user is running late, the user can select the 
annotation in order to cause the mobile device 202 to place a 
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phone call to the restaurant. The user can tell the person who 
answers the phone to inform his friend that he is running late. 
In another instance, the user can start walking towards the 
general direction of the restaurant as indicated by the anno 
tation as it is displayed over real-time or near real-time 
images of the user's actual Surroundings. In still another 
instance, the user selects the annotation to cause a map show 
ing directions from the user's current location to the restau 
rant. The user can elect to view walking directions and follow 
the directions in order to get to the restaurant. 
0057 Still following this example, upon arriving at the 
restaurant, the user realizes that he is short on cash. The user 
uses the distance boundary controller to reset the minimum 
distance to 0.0 miles and the maximum distance to 0.2 miles. 
The user then indicates a category of ATM’ and rotates the 
mobile device 202 in order to identify nearby ATMs. Anno 
tations associated with ATMs within 0.2 miles of the mobile 
device 202 can indicate the banks which own the ATMs and 
the distance of the ATMs from the mobile device 202. The 
user identifies an ATM that will not charge him a fee that is 
indicated as being 500 feet away. The user walks in the 
direction of the ATM as indicated by the position of an anno 
tation associated with the ATM as displayed on the display 
Screen 203. 

0.058 As another example, a user of the mobile device 202 
moves to a new city and is looking for a job. The user does not 
own a car and does not live close to a public transit stop. 
Therefore, the user decides to look for a job within reasonable 
walking distance of her apartment, but would also like to get 
exercise when walking to work, so she's interested in finding 
a job that is at least a half mile away. The user starts the 
augmented reality application 210 and uses the distance 
boundary controller to set a minimum distance of 0.5 miles 
and a maximum distance of 1.5. The user then enters a search 
string, or otherwise indicates a search for job listings. The 
user rotates the mobile device 202 in order to cause annota 
tions associated with locations that meet the specified dis 
tance and search criteria. In some implementations, the 
mobile device 202 allows the user to bookmark or store anno 
tations for jobs that Sound interesting. The user can also select 
annotations in order to cause an e-mail addressed to the hiring 
director for the related job posting to be generated. The user 
can then send an e-mail expressing her interest in the position 
to the hiring director. In some instances, if the user does not 
See any jobs that seem interesting, the user can increase the 
maximum distance or decrease the minimum distance in 
order to cause more or different annotations associated with 
different job postings to be displayed on the display Screen 
2O3. 

0059 FIG. 3 shows a flow chart for a process 300 of 
selecting descriptive items that fall within a geographic dis 
tance of a user in an augmented reality application. The pro 
cess 300 uses minimum and maximum distance boundary 
values received from a user of a client device to identify 
geo-coded data items associated with locations that are within 
the distance boundaries. Annotations are created based on the 
geo-coded data items and displayed to the user. 
0060 Step 302 of the process 300 launches the augmented 
reality application. For example, referring to FIG. 1, a user of 
the mobile device 102 can use touch screen functionality of 
the display screen 103 to scroll through a list of applications 
and select an augmented reality application. This causes the 
mobile device 102 to execute the augmented reality applica 
tion. 
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0061 Step 304 receives a user boundary input. For 
example, referring to FIG. 1, the useruses the distance control 
106 to indicate a minimum distance boundary of 0.3 miles 
and a maximum distance boundary of 20 miles. The user 
adjusts upper and lower icons of the distance control 106 to 
define maximum and minimum distance boundaries for the 
clipping area 118. The space between the icons corresponds 
to the distance between the minimum and maximum distance 
bounds 120 and 122. As another example, the user sets values 
for minimum and maximum distance boundaries using one or 
more text fields. As yet another example, the user enters 
minimum and maximum distance boundaries using a first dial 
to indicate a minimum distance and a second dial to indicate 
a maximum distance. As another example, the user manually 
sets minimum and maximum distances using a map view. 
Referring to FIG.1, a map 111 can be displayed on the display 
screen 103. The user indicates sizes for the minimum distance 
bound 120 and the maximum distance bound 122. In some 
implementations, the user indicates the minimum and maxi 
mum distance bounds 120 and 122 by touching the display 
screen 103. In some implementations, the user uses single or 
multi-touch functionality of the display screen 103 to drag the 
minimum and maximum distance bounds 120 and 122 in 
order to increase or decrease the size of the minimum and 
maximum distance bounds 120 and 122. 

0062. In some implementations, a user changes minimum 
and maximum distance boundaries by moving client device. 
For example, a motion detection unit of the client device 
allows the user to increase a maximum distance bound by 
twisting the client device in a clockwise direction or decrease 
the maximum distance bound by twisting the client device in 
a counter clockwise direction. As another example, the user 
increases a minimum distance bound a by flicking the client 
device forward and decreases the minimum distance bound 
by flicking the client device backward. 
0063 Step 306 identifies candidate results in a device field 
of view. For example, referring to FIG. 2, the mobile device 
202 uses the GPS Unit 218 to determine a geographic location 
of the mobile device 202. The mobile device can also use the 
compass unit 216 to determine a viewing direction of the 
camera and the accelerometer unit 214 to determine a vertical 
viewing angle of the camera. The general device position 
information generated by one or more of these components 
can be used to identify geo-coded data from the store of 
geo-coded data 226 that is associated with locations within a 
viewing direction of the mobile device 202. In some imple 
mentations, the mobile device 202 transmits some or all of the 
general device position information and the minimum and 
maximum distance boundary values to the remote server 232. 
The remote server 232 then uses the general device position 
information to identify geo-coded data from the store of geo 
coded data 234 that is associated with locations within a 
viewing direction of the mobile device 202. In some imple 
mentations, the remote server 232 identifies geo-coded data 
234 that is associated with locations within in relative prox 
imity to the mobile device 202. The remove server 232 sends 
the identified geo-coded data to the mobile device 202 and the 
augmented reality application 210 running on the mobile 
device 202 performs the steps of determining which pieces of 
geo-coded data are associated with locations within the cur 
rent viewing direction of the mobile device 202. 
0064. In some implementations, some geo-coded data is 
stored at the remote server 232 and other geo-coded data is 
stored at the mobile device 202. For example, geo-coded 
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information created by a user of the mobile device 202, or 
associated with the user (e.g. home address, addresses of 
favorite restaurants, etc.) may be stored on the mobile device 
202 as part of the geo-coded data 226 to facilitate ease of 
access to the geo-coded data. Other, more general geo-coded 
data, Such as business names and locations, may be stored by 
the remote server 232 as part of the geo-coded data 234. The 
more general geo-coded data may be stored by the remote 
server 232 since there is a greater amount of general geo 
coded data than user specific data. The more general geo 
coded data may also be stored by the remote server 232 
because the more general geo-coded data is updated more 
frequently from various sources than locally stored, user spe 
cific geo-coded data. 
0065 Step 308 filters candidate results using the user indi 
cated boundaries. For example, referring to FIG.1, the mobile 
device 102 receives information associated with locations 
that are within the viewing direction of the mobile device 102. 
The mobile device 102 uses the minimum and maximum 
distance boundary values indicated by the user to identify the 
minimum and maximum distance bounds 120 and 122 as 
shown on the map 111. The mobile device 102 then filters out 
candidate results that are associated with locations within the 
minimum distance bound 120 or beyond the maximum dis 
tance bound 122. In some implementations, the mobile device 
102 receives information associated with locations within 
general proximity to the mobile device 102 in all directions. 
In such implementations, the mobile device 102 uses viewing 
direction data and the minimum and maximum distance 
bounds 120 and 122 to identify the clipping area 118. The 
mobile device 102 then identifies candidate results that are 
associated with locations within the clipping area 118. 
0.066 Step 310 determines the content and position of 
results on a display of the client device. For example, refer 
ring to FIG. 1, the annotation 110 is positioned above the 
annotation 108 to indicate that the location 116 is located a 
further distance from the mobile device 102 than the location 
114. As another example, the annotation 108 is positioned to 
the left of the annotation 110 to indicate that the location 114 
is positioned to the left of the location 116 with respect to the 
mobile device 102. In some implementations, semi-transpar 
ent, three-dimensional view is overlaid on top of real-time or 
near real-time images displayed on the display Screen. The 
mobile device 102 can determine where to position annota 
tions or indications of annotations on the display screen 103 
in order to indicate spatial relationships between the locations 
associated with the annotations and the location of the mobile 
device 102. 

0067. Additionally, the mobile device 102 determines 
content to include in the annotations 108 and 110. In some 
implementations, each annotation is represented by a dot on 
the screen. A user selects a dot in order to cause information 
associated with an identified location to be displayed. In some 
implementations, each annotation contains basic information 
about a location, such as a name of the location, a name of one 
or more business located at the location, a phone number for 
the location, or an address for the location. In some imple 
mentations, selecting an annotation causes additional infor 
mation to be displayed. In some implementations, selecting 
an annotation causes a landing page associated with the anno 
tation to be displayed. In some implementations, selecting an 
annotations causes the mobile device 102 to initiate a tele 
phone call, an e-mail, or a text message. In some implemen 
tations, the information included in an annotation is based on 
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user preferences. For example, referring to FIG. 2, the user 
data 228 stored on the mobile device 202 includes informa 
tion on annotation display preferences of the user. As one 
example, the user may indicate that annotations should con 
tain building or business names and no other information. As 
another example, the user may indicate that annotations are to 
include a phone number, and a distance away in miles for an 
associated location. As yet another example, the user may 
indicate that annotates are to include an indication of cus 
tomer ratings or reviews for an identified location (e.g. a star 
rating for restaurants). In some implementations, annotations 
include notes or text previously entered by the user and asso 
ciated with a location. In some implementations, annotations 
include images. For example, an annotation may include an 
image of a building or a logo associated with a business. 
0068 Step 312 displays results. For example, referring to 
FIG. 1, the annotations 108 and 110 are displayed on the 
display screen 103. The annotations 108 and 110 are posi 
tioned on the screen as determined at step 310 and contain 
information as determined at step 310. In some implementa 
tions, the user can elect to change the presentation of dis 
played results. For example, the mobile device 102 may allow 
the user to switch between a map view, a three dimensional 
landscape view, and an augmented reality view in which 
annotations are displayed over real-time or near real-time 
images captured by the camera of the mobile device 102. 
0069. In some implementations, the steps of the process 
300 can be performed in a different order than that shown. For 
example, the content of results can be determined before 
candidate results are filtered using boundaries. As another 
example, candidate results can be filtered using minimum and 
maximum distance boundaries before the viewing direction 
of the client device is used to determine locations within the 
field of view of the client device. 

0070 FIG. 4 is a swim lane diagram 400 showing actions 
performed by an example client device and server for con 
trolling the display of augmented reality items. Step 402 
receives user input on parameters. For example, a user of the 
client device may enter minimum and maximum distance 
boundaries for identifying locations within proximity to the 
client device. As another example, the client device allows the 
user to specify the width of viewing direction (e.g. panoramic 
view, regular view, etc.). In some implementations, param 
eters are entered by the user using a distance boundary con 
troller, Such as a slider control, or one or more dial controls. In 
Some implementations, the step of receiving user input 
parameters includes receiving an indication of search criteria. 
For example, a user can enter a search String of "car wash” or 
the user can select a category of “hotels' from a list of cat 
egories. In some implementations, the user input is received 
from the user via input functionality of the client device. In 
Some implementations, some or all of the user input is 
received from a database of user information. The database 
of user information can be stored locally on the client device 
or stored remotely on one or more remote servers which can 
be accessed by the client device. In some implementations, 
the user input is entered remotely. 
0071 Step 404 identifies device orientation and clipping 
bounds. For example, referring to FIG. 2, the mobile device 
202 uses the GPS Unit 218 to determine a geographic location 
of the mobile device 202. The mobile device uses the compass 
unit 216 to determine a viewing direction of the camera and 
the accelerometer unit 214 to determine a vertical viewing 
angle of the camera. The general device location and orien 
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tation information generated by one or more of these compo 
nents as well as the minimum and maximum distance bound 
aries identified by the user at step 402 are used to identify a 
bounding polygon that defines the area within a viewing 
direction of the camera of the mobile device 202 and in 
between the minimum and maximum distance boundaries 
specified by the user. 
0072 Step 406 submits a request for matching items. For 
example, referring to FIG. 2, the mobile device 202 transmits 
Some or all of the general device location and orientation 
information and the user specified minimum and maximum 
distance boundary values to the remote server 232. The 
mobile device 202 also provides the user specified search 
criteria to the remote server 232. In some implementations, 
rather than Supplying positional and orientation information 
to the server, the client device provides an indication of the 
bounding polygon to the server. The mobile device 202 
requests information associated with locations located within 
the identified bounding polygon that meet the specified 
search criteria. 
0073 Step 408 runs a search on a viewport and bounding 
polygon. In some implementations, the viewport is the area 
within the viewing direction of a camera of the client device. 
The bounding polygon is the region defined by the viewport 
and the minimum and maximum distance boundaries. In 
Some implementations, the bounding polygon is defined by 
the client device. In some implementations, the server 
receives location, viewing direction, and vertical viewing 
angle information from the client device along with minimum 
and maximum distance boundary information. In such imple 
mentations, the server uses the received information to iden 
tify the bounding polygon. The server performs a search to 
identify geo-coded data associated with locations within the 
bounding polygon. In some implementations, the server only 
identifies geo-coded data associated with locations within the 
bounding polygon that also match search criteria received 
from the client device. The server can perform searches on 
geo-coded data stored on the server, or stored on other net 
work devices. For example, upon identifying a location 
within the bounding polygon, the server performs a web 
search in order to identify additional information about the 
location. 

0074 Step 410 returns content for results with location 
information. For example, referring to FIG. 1, the server 
identifies the locations 114 and 116 as being within the clip 
ping area 118 (i.e., the bounding polygon) and as matching 
search criteria specified by the user of the mobile device 102. 
The server identifies information associated with the location 
114 and 116, for example, by performing web searches or by 
accessing one or more stores of geo-coded data to identify 
pieces of geo-coded data associated with the locations 114 
and 116. The server then provides details of the locations 114 
and 116 (e.g. addresses, latitude and longitude coordinates, 
etc.) along with associated information to the mobile device 
102. 

0075 Step 412 displays content as annotations. In some 
implementations, the server creates the annotations using the 
information and provides the annotations to the client device. 
In some Such implementations, the server also determines 
where the annotations are to be placed on a display screen of 
the client device. In some implementations, the annotations 
are created by the client device and placement of the annota 
tions is determined by the client device. The annotations are 
then displayed on the display screen of the client device. For 
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example, referring to FIG. 1, the annotations 108 and 110 are 
displayed on the display screen 103 in order to convey infor 
mation associated with the locations 114 and 116. The place 
ment of the annotations 108 and 110 on the display screen 103 
corresponds to the geographic relationship between the loca 
tion of the mobile device 102 and the locations 114 and 116. 

0076 Step 114 receives a selection on an annotation. For 
example, the client device may have touch screen function 
ality and the user selects an annotation using a stylus or by 
pressing a finger on the screen. As another example, a user 
uses a track ball of the client device to select an annotation. 
The client device informs the server of the selection. In some 
implementations, the client device informs a different, second 
server that an annotation has been selected and requests infor 
mation associated with the annotation from the different, 
second server. 
0077 Step 416 returns a landing page for an organization 
that corresponds to the selected annotation. For example, if 
the annotation is associated with a restaurant, the server 
returns a web page for the restaurant that includes informa 
tion on the restaurant, Such as hours of operation and a menu. 
As another example, selecting an annotation associated with 
a restaurant causes the server to return a landing page listing 
reviews of the restaurant posted by restaurant reviewers or 
other users. As another example, selecting an annotation 
associated with Soldier Field may cause the server to return 
the website for the Chicago Bears, or a landing page listing 
upcoming events occurring at Soldier Field. 
0078 Step 418 displays the landing page. In some imple 
mentations, the server provides the landing page to the client 
device and the client device displays the landing page. In 
some implementations, the server provides a URL for the 
landing page and the client device uses the URL to request the 
landing page from a different server. The client device then 
displays the landing page. In some implementations, the cli 
ent device allows the user to Switch between the landing page, 
and an augmented reality view by, for example, selecting an 
icon or pressing a control key. 
0079 FIG. 5 is a flow diagram 500 of actions taken in an 
augmented reality system. At stage 502, a change in position 
occurs. The change in position can encompass a change in 
geographic location, a change in Viewing direction, a change 
in a vertical viewing angle, or a change in any combination of 
these parameters. For example, a user with a mobile device 
running an augmented reality application is walking down a 
city street, thus causing the position of the mobile device to 
change. As the user moves, the orientation of the mobile 
device (i.e. viewing direction within the horizontal plane and 
Vertical viewing angle) may remain the same or the orienta 
tion may also change. 
0080. At stage 504, a change in clipping value occurs. For 
example, referring to FIG. 1, a user of the mobile device 102 
changes the clipping values by moving icons on the distance 
control 106 to define the minimum and maximum distance 
bounds 120 and 122. In some implementations, a change in 
clipping value occurs in conjunction with a change in posi 
tion. In some implementations, a change in clipping value 
occurs while the position of the client device remains 
unchanged. 
0081. At stage 506, a new field of view is computed. For 
example, in response to a change in position, a change in 
clipping value, or both, the area of interest for the client 
device changes. For example, referring to FIG. 1, reducing 
the maximum distance bound 122 will cause the clipping area 
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118 to change, which will change the area of interest for 
geo-coded information. As another example, rotating the 
mobile device 102 will cause the clipping area 118 to rotate 
about the location icon 112. Changing the shape or position of 
the clipping area 118 will cause new items of interest to come 
into the scope of the view of the mobile device 102. After a 
change in clipping values or a change in position, the client 
device calculates a new bounding polygon based on the new 
clipping values or the new positional data associated with the 
client device. 
I0082. At stage 508, new results are identified. For 
example, referring to FIG. 1, if the mobile device 102 is 
rotated to the left, the clipping area 118 will shift counter 
clockwise with relation to the location icon 112. This may 
cause the location 124 to be positioned in the new position of 
the clipping area 118. The location 124 can be identified as a 
new result. As another example, when the bounding polygon 
is moved or resized, a new search is performed to identify 
items that match user specified search criteria and are asso 
ciated with locations within the new bounding polygon. In 
Some implementations, additional information associated 
with the identified items is identified (e.g. by performing 
database or web searching) 
I0083. At stage 510, results are displayed. For example, 
annotations are created based on information associated with 
newly identified items. The annotations can be created by a 
server or by a mobile device. Placement information on where 
the annotations are to be positioned on a display Screen are 
determined. The annotations are displayed on the display 
screen according to the placement information. In some 
implementations, the position of annotations on a display 
screen corresponds to the geographic relationship between 
the location of the client device and locations associated with 
the annotations. After results are displayed, a change in posi 
tion or a change in clipping Value may occur, causing stages 
502 or 504 to occur. 

I0084. At stage 512, a selection of a result is received. For 
example, referring to FIG. 1, a user of the mobile device 102 
selects the annotation 108 by pressing on the display Screen 
103 with a stylus or a finger. As another example, the user 
selects the annotation 110 using a track ball or input keys of 
the mobile device 102. In some implementations, an indica 
tion of the selection is sent from a client device to a server. 

I0085. At stage 514 action is taken on the selected result. 
For example, a server may receive an indication of the selec 
tion and return a landing page associated with the selected 
annotation. As another example, when a user selects an anno 
tation, the client device displays a map indicating a route for 
getting from the current location of the client device to the 
location associated with the annotation. As another example, 
the client device may initiate a call, e-mail, or text message to 
a business or individual associated with an annotation. As yet 
another example, a user may select an icon in order to cause 
the client device to switch between a map view, a three dimen 
sional landscape view, and an augmented reality view. Upon 
taking the action, the results of the action are displayed at 
stage 510. 
I0086 FIG. 6 is a block diagram of computing devices 600, 
650 that may be used to implement the systems and methods 
described in this document, as either a client or as a server or 
plurality of servers. Computing device 600 is intended to 
represent various forms of digital computers, such as laptops, 
desktops, workstations, personal digital assistants, servers, 
blade servers, mainframes, and other appropriate computers. 
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Computing device 650 is intended to represent various forms 
of mobile devices, such as personal digital assistants, cellular 
telephones, Smartphones, and other similar computing 
devices. Additionally computing device 600 or 650 can 
include Universal Serial Bus (USB) flash drives. The USB 
flash drives may store operating systems and other applica 
tions. The USB flash drives can include input/output compo 
nents, such as a wireless transmitter or USB connector that 
may be inserted into a USB port of another computing device. 
The components shown here, their connections and relation 
ships, and their functions, are meant to be exemplary only, 
and are not meant to limit implementations described and/or 
claimed in this document. 
0087 Computing device 600 includes a processor 602, 
memory 604, a storage device 606, a high-speed interface 608 
connecting to memory 604 and high-speed expansion ports 
610, and a low speed interface 612 connecting to low speed 
bus 614 and storage device 606. Each of the components 602, 
604,606, 608, 610, and 612, are interconnected using various 
busses, and may be mounted on a common motherboard or in 
other manners as appropriate. The processor 602 can process 
instructions for execution within the computing device 600, 
including instructions stored in the memory 604 or on the 
storage device 606 to display graphical information for a GUI 
on an external input/output device, such as display 616 
coupled to high speed interface 608. In other implementa 
tions, multiple processors and/or multiple buses may be used, 
as appropriate, along with multiple memories and types of 
memory. Also, multiple computing devices 600 may be con 
nected, with each device providing portions of the necessary 
operations (e.g., as a server bank, a group of blade servers, or 
a multi-processor system). 
0088. The memory 604 stores information within the com 
puting device 600. In one implementation, the memory 604 is 
a volatile memory unit or units. In another implementation, 
the memory 604 is a non-volatile memory unit or units. The 
memory 604 may also be another form of computer-readable 
medium, Such as a magnetic or optical disk. 
0089. The storage device 606 is capable of providing mass 
storage for the computing device 600. In one implementation, 
the storage device 606 may be or contain a computer-readable 
medium, Such as a floppy disk device, a hard disk device, an 
optical disk device, or a tape device, a flash memory or other 
similar solid state memory device, or an array of devices, 
including devices in a storage area network or other configu 
rations. A computer program product can be tangibly embod 
ied in an information carrier. The computer program product 
may also contain instructions that, when executed, perform 
one or more methods, such as those described above. The 
information carrier is a computer- or machine-readable 
medium, such as the memory 604, the storage device 606, or 
memory on processor 602. 
0090 The high speed controller 608 manages bandwidth 
intensive operations for the computing device 600, while the 
low speed controller 612 manages lower bandwidth-intensive 
operations. Such allocation of functions is exemplary only. In 
one implementation, the high-speed controller 608 is coupled 
to memory 604, display 616 (e.g., through a graphics proces 
sor or accelerator), and to high-speed expansion ports 610, 
which may accept various expansion cards (not shown). In the 
implementation, low-speed controller 612 is coupled to stor 
age device 606 and low-speed expansion port 614. The low 
speed expansion port, which may include various communi 
cation ports (e.g., USB, Bluetooth, Ethernet, wireless 
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Ethernet) may be coupled to one or more input/output 
devices. Such as a keyboard, a pointing device, a scanner, or a 
networking device Such as a Switch or router, e.g., through a 
network adapter. 
0091. The computing device 600 may be implemented in a 
number of different forms, as shown in the figure. For 
example, it may be implemented as a standard server 620, or 
multiple times in a group of Such servers. It may also be 
implemented as part of a rack server system 624. In addition, 
it may be implemented in a personal computer Such as a 
laptop computer 622. Alternatively, components from com 
puting device 600 may be combined with other components 
in a mobile device (not shown), such as device 650. Each of 
Such devices may contain one or more of computing device 
600, 650, and an entire system may be made up of multiple 
computing devices 600, 650 communicating with each other. 
0092 Computing device 650 includes a processor 652, 
memory 664, an input/output device such as a display 654, a 
communication interface 666, and a transceiver 668, among 
other components. The device 650 may also be provided with 
a storage device, such as a microdrive or other device, to 
provide additional storage. Each of the components 650, 652, 
664, 654, 666, and 668, are interconnected using various 
buses, and several of the components may be mounted on a 
common motherboard or in other manners as appropriate. 
0093. The processor 652 can execute instructions within 
the computing device 650, including instructions stored in the 
memory 664. The processor may be implemented as a chipset 
of chips that include separate and multiple analog and digital 
processors. Additionally, the processor may be implemented 
using any of a number of architectures. For example, the 
processor 410 may be a CISC (Complex Instruction Set Com 
puters) processor, a RISC (Reduced Instruction Set Com 
puter) processor, or a MISC (Minimal Instruction Set Com 
puter) processor. The processor may provide, for example, for 
coordination of the other components of the device 650, such 
as control of user interfaces, applications run by device 650, 
and wireless communication by device 650. 
0094 Processor 652 may communicate with a user 
through control interface 658 and display interface 656 
coupled to a display 654. The display 654 may be, for 
example, a TFT (Thin-Film-Transistor Liquid Crystal Dis 
play) display or an OLED (Organic Light Emitting Diode) 
display, or other appropriate display technology. The display 
interface 656 may comprise appropriate circuitry for driving 
the display 654 to present graphical and other information to 
a user. The control interface 658 may receive commands from 
a user and convert them for submission to the processor 652. 
In addition, an external interface 662 may be provide in 
communication with processor 652, so as to enable near area 
communication of device 650 with other devices. External 
interface 662 may provide, for example, for wired communi 
cation in some implementations, or for wireless communica 
tion in other implementations, and multiple interfaces may 
also be used. 

0.095 The memory 664 stores information within the com 
puting device 650. The memory 664 can be implemented as 
one or more of a computer-readable medium or media, a 
Volatile memory unit or units, or a non-volatile memory unit 
or units. Expansion memory 674 may also be provided and 
connected to device 650 through expansion interface 672, 
which may include, for example, a SIMM (Single In Line 
Memory Module) card interface. Such expansion memory 
674 may provide extra storage space for device 650, or may 
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also store applications or other information for device 650. 
Specifically, expansion memory 674 may include instruc 
tions to carry out or Supplement the processes described 
above, and may include secure information also. Thus, for 
example, expansion memory 674 may be provide as a security 
module for device 650, and may be programmed with instruc 
tions that permit secure use of device 650. In addition, secure 
applications may be provided via the SIMM cards, along with 
additional information, such as placing identifying informa 
tion on the SIMM card in a non-hackable manner. 
0096. The memory may include, for example, flash 
memory and/or NVRAM memory, as discussed below. In one 
implementation, a computer program product is tangibly 
embodied in an information carrier. The computer program 
product contains instructions that, when executed, perform 
one or more methods, such as those described above. The 
information carrier is a computer- or machine-readable 
medium, Such as the memory 664, expansion memory 674, or 
memory on processor 652 that may be received, for example, 
over transceiver 668 or external interface 662. 
0097. Device 650 may communicate wirelessly through 
communication interface 666, which may include digital sig 
nal processing circuitry where necessary. Communication 
interface 666 may provide for communications under various 
modes or protocols, such as GSM voice calls, SMS, EMS, or 
MMS messaging, CDMA, TDMA, PDC, WCDMA, 
CDMA2000, or GPRS, among others. Such communication 
may occur, for example, through radio-frequency transceiver 
668. In addition, short-range communication may occur, such 
as using a Bluetooth, WiFi, or other such transceiver (not 
shown). In addition, GPS (Global Positioning System) 
receiver module 670 may provide additional navigation- and 
location-related wireless data to device 650, which may be 
used as appropriate by applications running on device 650. 
0098. Device 650 may also communicate audibly using 
audio codec 660, which may receive spoken information from 
a user and convert it to usable digital information. Audio 
codec 660 may likewise generate audible sound for a user, 
Such as through a speaker, e.g., in a handset of device 650. 
Such Sound may include Sound from Voice telephone calls, 
may include recorded sound (e.g., voice messages, music 
files, etc.) and may also include sound generated by applica 
tions operating on device 650. 
0099. The computing device 650 may be implemented in a 
number of different forms, as shown in the figure. For 
example, it may be implemented as a cellular telephone 680. 
It may also be implemented as part of a Smartphone 682, 
personal digital assistant, or other similar mobile device. 
0100 Various implementations of the systems and tech 
niques described here can be realized in digital electronic 
circuitry, integrated circuitry, specially designed ASICs (ap 
plication specific integrated circuits), computer hardware, 
firmware, software, and/or combinations thereof. These vari 
ous implementations can include implementation in one or 
more computer programs that are executable and/or interpret 
able on a programmable system including at least one pro 
grammable processor, which may be special or general pur 
pose, coupled to receive data and instructions from, and to 
transmit data and instructions to, a storage system, at least one 
input device, and at least one output device. 
0101 These computer programs (also known as pro 
grams, Software, Software applications or code) include 
machine instructions for a programmable processor, and can 
be implemented in a high-level procedural and/or object 
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oriented programming language, and/or in assembly/ma 
chine language. As used herein, the terms “machine-readable 
medium” “computer-readable medium” refers to any com 
puter program product, apparatus and/or device (e.g., mag 
netic discs, optical disks, memory, Programmable Logic 
Devices (PLDs)) used to provide machine instructions and/or 
data to a programmable processor, including a machine-read 
able medium that receives machine instructions as a machine 
readable signal. The term “machine-readable signal refers to 
any signal used to provide machine instructions and/or data to 
a programmable processor. 
0102) To provide for interaction with a user, the systems 
and techniques described here can be implemented on a com 
puter having a display device (e.g., a CRT (cathode ray tube) 
or LCD (liquid crystal display) monitor) for displaying infor 
mation to the user and a keyboard and a pointing device (e.g., 
a mouse or a trackball) by which the user can provide input to 
the computer. Other kinds of devices can be used to provide 
for interaction with a user as well; for example, feedback 
provided to the user can be any form of sensory feedback 
(e.g., visual feedback, auditory feedback, or tactile feed 
back); and input from the user can be received in any form, 
including acoustic, speech, or tactile input. 
0103) The systems and techniques described here can be 
implemented in a computing system that includes a back end 
component (e.g., as a data server), or that includes a middle 
ware component (e.g., an application server), or that includes 
a front end component (e.g., a client computer having a 
graphical user interface or a Web browser through which a 
user can interact with an implementation of the systems and 
techniques described here), or any combination of Such back 
end, middleware, or front end components. The components 
of the system can be interconnected by any form or medium 
of digital data communication (e.g., a communication net 
work). Examples of communication networks include a local 
area network (“LAN”), a wide area network (“WAN'), peer 
to-peer networks (having ad-hoc or static members), grid 
computing infrastructures, and the Internet. 
0104. The computing system can include clients and serv 
ers. A client and server are generally remote from each other 
and typically interact through a communication network. The 
relationship of client and server arises by virtue of computer 
programs running on the respective computers and having a 
client-server relationship to each other. 
0105 Referring now to FIG. 7, a conceptual diagram of a 
system that may be used to implement the systems and meth 
ods described in this document is illustrated. In the system, 
mobile computing device 710 can wirelessly communicate 
with base station 740, which can provide the mobile comput 
ing device wireless access to numerous hosted services 760 
through a network 750. 
0106. In this illustration, the mobile computing device 710 

is depicted as a handheld mobile telephone (e.g., a Smart 
phone, or application telephone) that includes a touchscreen 
display device 712 for presenting content to a user of the 
mobile computing device 710 and receiving touch-based user 
inputs. Other visual, auditory, and tactile output components 
may also be provided (e.g., LED lights, a speaker for provid 
ing tonal, Voice-generated, or recorded output, or vibrating 
mechanisms for tactile output), as may various different input 
components (e.g., keyboard 714, physical buttons, trackballs, 
accelerometers, gyroscopes, and magnetometers). 
0107 Example visual output mechanism in the form of 
display device 712 may take the form of a 3.7 or 4.3 inch LED 
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or AMOLED display with resistive or capacitive touch capa 
bilities, for displaying video, graphics, images, and text, and 
coordinating user touch inputs locationally with the displayed 
information so that user contact above a displayed item may 
be associated with the item by the device 710. The mobile 
computing device 710 may take alternative forms also, 
including as a laptop computer, a tablet or slate computer, a 
personal digital assistant, an embedded system (e.g., a car 
navigation system), a desktop personal computer, or a com 
puterized workstation. 
0108. An example mechanism for receiving user-input 
includes keyboard 714, which may be a full qwerty keyboard 
or a traditional keypad that includes keys for the digits 0-9, 
* and it. The keyboard 714 receives input when a user 
physically contacts or depresses a keyboard key. User 
manipulation of a trackball 716 or interaction with a trackpad 
enables the user to Supply directional and rate of rotation 
information to the mobile computing device 710 (e.g., to 
manipulate a position of a cursor on the display device 712). 
0109. The mobile computing device 710 may be able to 
determine a position of physical contact with the touchscreen 
display device 712 (e.g., a position of contact by a finger or a 
stylus). Using the touchscreen 712, various “virtual input 
mechanisms may be produced, where a user interacts with a 
graphical user interface element depicted on the touchscreen 
712 by contacting the graphical user interface element. An 
example of a “virtual input mechanism is a “software key 
board, where a keyboard is displayed on the touchscreen and 
a user selects keys by pressing a region of the touchscreen 712 
that corresponds to each key. 
0110. The mobile computing device 710 may include 
mechanical or touch sensitive buttons 718a-d. Additionally, 
the mobile computing device may include buttons for adjust 
ing Volume output by the one or more speakers 720, and a 
button for turning the mobile computing device on or off. A 
microphone 722 allows the mobile computing device 710 to 
convert audible sounds into an electrical signal that may be 
digitally encoded and stored in computer-readable memory, 
or transmitted to another computing device. The mobile com 
puting device 710 may also include a digital compass, an 
accelerometer, proximity sensors, and ambient light sensors. 
0111. An operating system may provide an interface 
between the mobile computing device's hardware (e.g., the 
input/output mechanisms and a processor executing instruc 
tions retrieved from computer-readable medium) and soft 
ware. Example operating systems include the ANDROID 
mobile device platform; APPLE IPHONE/MAC OS X oper 
ating systems: MICROSOFT WINDOWS 7/WINDOWS 
MOBILE operating systems: SYMBIAN operating system; 
RIM BLACKBERRY operating system; PALM WEB oper 
ating system; a variety of UNIX-flavored operating systems; 
or a proprietary operating system for computerized devices. 
The operating system may provide a platform for the execu 
tion of application programs that facilitate interaction 
between the computing device and a user. 
0112 The mobile computing device 710 may present a 
graphical user interface with the touchscreen 712. A graphical 
user interface is a collection of one or more graphical inter 
face elements and may be static (e.g., the display appears to 
remain the same over a period of time), or may be dynamic 
(e.g., the graphical user interface includes graphical interface 
elements that animate without user input). 
0113. A graphical interface element may be text, lines, 
shapes, images, or combinations thereof. For example, a 
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graphical interface element may be an icon that is displayed 
on the desktop and the icon's associated text. In some 
examples, a graphical interface element is selectable with 
user-input. For example, a user may select a graphical inter 
face element by pressing a region of the touchscreen that 
corresponds to a display of the graphical interface element. In 
Some examples, the user may manipulate a trackball to high 
light a single graphical interface element as having focus. 
User-selection of a graphical interface element may invoke a 
pre-defined action by the mobile computing device. In some 
examples, selectable graphical interface elements further or 
alternatively correspond to a button on the keyboard 704. 
User-selection of the button may invoke the pre-defined 
action. 
0114. In some examples, the operating system provides a 
"desktop' user interface that is displayed upon turning on the 
mobile computing device 710, activating the mobile comput 
ing device 710 from a sleep state, upon “unlocking the 
mobile computing device 710, or upon receiving user-selec 
tion of the “home' button 718c. The desktop graphical inter 
face may display several icons that, when selected with user 
input, invoke corresponding application programs. An 
invoked application program may present a graphical inter 
face that replaces the desktop graphical interface until the 
application program terminates or is hidden from view. 
0115 User-input may manipulate a sequence of mobile 
computing device 710 operations. For example, a single 
action user input (e.g., a single tap of the touchscreen, Swipe 
across the touchscreen, contact with a button, or combination 
of these at a same time) may invoke an operation that changes 
a display of the user interface. Without the user-input, the user 
interface may not have changed at a particular time. For 
example, a multi-touch user input with the touchscreen 712 
may invoke a mapping application to "Zoom-in' on a loca 
tion, even though the mapping application may have by 
default Zoomed-in after several seconds. 
0116. The desktop graphical interface can also display 
“widgets. A widget is one or more graphical interface ele 
ments that are associated with an application program that has 
been executed, and that display on the desktop content con 
trolled by the executing application program. A widget's 
application program may start with the mobile telephone. 
Further, a widget may not take focus of the full display. 
Instead, a widget may only 'own' a small portion of the 
desktop, displaying content and receiving touchscreen user 
input within the portion of the desktop. 
0117 The mobile computing device 710 may include one 
or more location-identification mechanisms. A location-iden 
tification mechanism may include a collection of hardware 
and Software that provides the operating system and applica 
tion programs an estimate of the mobile telephone's geo 
graphical position. A location-identification mechanism may 
employ satellite-based positioning techniques, base station 
transmitting antenna identification, multiple base station tri 
angulation, internet access point IP location determinations, 
inferential identification of a user's position based on search 
engine queries, and user-supplied identification of location 
(e.g., by “checking in' to a location). 
0118. The mobile computing device 710 may include 
other application modules and hardware. A call handling unit 
may receive an indication of an incoming telephone call and 
provide a user capabilities to answer the incoming telephone 
call. A media player may allow a user to listen to music or play 
movies that are stored in local memory of the mobile com 
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puting device 710. The mobile telephone 710 may include a 
digital camera sensor, and corresponding image and video 
capture and editing Software. An internet browser may enable 
the user to view content from a web page by typing in an 
addresses corresponding to the web page or selecting a link to 
the web page. 
0119 The mobile computing device 710 may include an 
antenna to wirelessly communicate information with the base 
station 740. The base station 740 may be one of many base 
stations in a collection of base stations (e.g., a mobile tele 
phone cellular network) that enables the mobile computing 
device 710 to maintain communication with a network 750 as 
the mobile computing device is geographically moved. The 
computing device 710 may alternatively or additionally com 
municate with the network 750 through a Wi-Fi router or a 
wired connection (e.g., Ethernet, USB, or FIREWIRE). The 
computing device 710 may also wirelessly communicate with 
other computing devices using BLUETOOTH protocols, or 
may employ an ad-hoc wireless network. 
0120 A service provider that operates the network of base 
stations may connect the mobile computing device 710 to the 
network 750 to enable communication between the mobile 
computing device 710 and other computerized devices that 
provide services 760. Although the services 760 may be pro 
vided over different networks (e.g., the service provider's 
internal network, the Public Switched Telephone Network, 
and the Internet), network 750 is illustrated as a single net 
work. The service provider may operate a server system 752 
that routes information packets and Voice data between the 
mobile computing device 710 and computing devices asso 
ciated with the Services 760. 

0121 The network 750 may connect the mobile comput 
ing device 710 to the Public Switched Telephone Network 
(PSTN) 762 in order to establish voice or fax communication 
between the mobile computing device 710 and another com 
puting device. For example, the service provider server sys 
tem 752 may receive an indication from the PSTN 762 of an 
incoming call for the mobile computing device 710. Con 
versely, the mobile computing device 710 may send a com 
munication to the service provider server system 752 initiat 
ing a telephone call with a telephone number that is associated 
with a device accessible through the PSTN 762. 
0122) The network 750 may connect the mobile comput 
ing device 710 with a Voice over Internet Protocol (VoIP) 
service 764 that routes voice communications over an IP 
network, as opposed to the PSTN. For example, a user of the 
mobile computing device 710 may invoke a VoIP application 
and initiate a call using the program. The service provider 
server system 752 may forward voice data from the call to a 
VoIP service, which may route the call over the internet to a 
corresponding computing device, potentially using the PSTN 
for a final leg of the connection. 
0123. An application store 766 may provide a user of the 
mobile computing device 710 the ability to browse a list of 
remotely stored application programs that the user may 
download over the network 750 and install on the mobile 
computing device 710. The application store 766 may serve 
as a repository of applications developed by third-party appli 
cation developers. An application program that is installed on 
the mobile computing device 710 may be able to communi 
cate over the network 750 with server systems that are des 
ignated for the application program. For example, a VoIP 
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application program may be downloaded from the Applica 
tion Store 766, enabling the user to communicate with the 
VoIP service 764. 
0.124. The mobile computing device 710 may access con 
tent on the internet 768 through network 750. For example, a 
user of the mobile computing device 710 may invoke a web 
browser application that requests data from remote comput 
ing devices that are accessible at designated universal 
resource locations. In various examples, some of the services 
760 are accessible over the internet. 
0.125. The mobile computing device may communicate 
with a personal computer 770. For example, the personal 
computer 770 may be the home computer for a user of the 
mobile computing device 710. Thus, the user may be able to 
stream media from his personal computer 770. The user may 
also view the file structure of his personal computer 770, and 
transmit selected documents between the computerized 
devices. 
0.126 A voice recognition service 772 may receive voice 
communication data recorded with the mobile computing 
device's microphone 722, and translate the voice communi 
cation into corresponding textual data. In some examples, the 
translated text is provided to a search engine as a web query, 
and responsive search engine search results are transmitted to 
the mobile computing device 710. 
I0127. The mobile computing device 710 may communi 
cate with a social network 774. The social network may 
include numerous members. Some of which have agreed to be 
related as acquaintances. Application programs on the mobile 
computing device 710 may access the social network 774 to 
retrieve information based on the acquaintances of the user of 
the mobile computing device. For example, an “address 
book' application program may retrieve telephone numbers 
for the user's acquaintances. In various examples, content 
may be delivered to the mobile computing device 710 based 
on Social network distances from the user to other members. 
For example, advertisement and news article content may be 
selected for the user based on a level of interaction with such 
content by members that are “close to the user (e.g., mem 
bers that are “friends” or “friends of friends'). 
I0128. The mobile computing device 710 may access a 
personal set of contacts 776 through network 750. Each con 
tact may identify an individual and include information about 
that individual (e.g., a phone number, an email address, and a 
birthday). Because the set of contacts is hosted remotely to 
the mobile computing device 710, the user may access and 
maintain the contacts 776 across several devices as a common 
set of contacts. 
I0129. The mobile computing device 710 may access 
cloud-based application programs 778. Cloud-computing 
provides application programs (e.g., a word processor or an 
email program) that are hosted remotely from the mobile 
computing device 710, and may be accessed by the device 
710 using a web browser or a dedicated program. Example 
cloud-based application programs include GOOGLE DOCS 
word processor and spreadsheet service, GOOGLE GMAIL 
webmail service, and PICASA picture manager. 
0.130 Mapping service 780 can provide the mobile com 
puting device 710 with Street maps, route planning informa 
tion, and satellite images. An example mapping service is 
GOOGLEMAPS. The mapping service 780 may also receive 
queries and return location-specific results. For example, the 
mobile computing device 710 may send an estimated location 
of the mobile computing device and a user-entered query for 
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"pizza places” to the mapping service 780. The mapping 
service 780 may return a street map with “markers' superim 
posed on the map that identify geographical locations of 
nearby "pizza places.” 
0131 Turn-by-turn service 782 may provide the mobile 
computing device 710 with turn-by-turn directions to a user 
Supplied destination. For example, the turn-by-turn service 
782 may stream to device 710 a street-level view of an esti 
mated location of the device, along with data for providing 
audio commands and Superimposing arrows that direct a user 
of the device 710 to the destination. 
0132 Various forms of streaming media 784 may be 
requested by the mobile computing device 710. For example, 
computing device 710 may request a stream for a pre-re 
corded video file, a live television program, or a live radio 
program. Example services that provide streaming media 
include YOUTUBE and PANDORA. 
0133. A micro-blogging service 786 may receive from the 
mobile computing device 710 a user-input post that does not 
identify recipients of the post. The micro-blogging service 
786 may disseminate the post to other members of the micro 
blogging service 786 that agreed to subscribe to the user. 
0134. A search engine 788 may receive user-entered tex 
tual or verbal queries from the mobile computing device 710, 
determine a set of internet-accessible documents that are 
responsive to the query, and provide to the device 710 infor 
mation to display a list of search results for the responsive 
documents. In examples where a verbal query is received, the 
Voice recognition service 772 may translate the received 
audio into a textual query that is sent to the search engine. 
0135 These and other services may be implemented in a 
server system 790. A server system may be a combination of 
hardware and software that provides a service or a set of 
services. For example, a set of physically separate and net 
worked computerized devices may operate together as a logi 
cal server System unit to handle the operations necessary to 
offer a service to hundreds of individual computing devices. 
0136. In various implementations, operations that are per 
formed “in response' to another operation (e.g., a determina 
tion oran identification) are not performed if the prior opera 
tion is unsuccessful (e.g., if the determination was not 
performed). Features in this document that are described with 
conditional language may describe implementations that are 
optional. In some examples, “transmitting from a first device 
to a second device includes the first device placing data into a 
network for receipt by the second device, but may not include 
the second device receiving the data. Conversely, “receiving 
from a first device may include receiving the data from a 
network, but may not include the first device transmitting the 
data. 
0.137. A number of implementations have been described. 
Nevertheless, it will be understood that various modifications 
may be made without departing from the spirit and scope of 
this disclosure. Accordingly, other implementations are 
within the scope of the following claims. 

What is claimed is: 
1. A computer-implemented augmented reality method, 

comprising: 
receiving one or more indications, entered on a mobile 

computing device by a user of the mobile computing 
device, of a distance range for determining items to 
display with an augmented reality application, the dis 
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tance range representing geographic distance from a 
base point where the mobile computing device is 
located; 

selecting, from items in a computer database, one or more 
items that are located within the distance range from the 
mobile computing device entered by the user, and 

providing data for representing labels for the selected one 
or more items on a visual display of the mobile comput 
ing device, the labels corresponding to the selected 
items, and the items corresponding to geographical fea 
tures that are within the distance range as measure from 
the mobile computing device. 

2. The method of claim 1, wherein the indications comprise 
user input of a pair of icons on a slider control, and wherein 
the pair of icons define a space therebetween that corresponds 
in size to the distance range. 

3. The method of claim 1, further comprising determining 
a field of view for the augmented reality application using a 
compass on the mobile computing device, and selecting for 
display a subset of the one or more items that are within the 
field of view. 

4. The method of claim 3, wherein the field of view repre 
sents a direction in which a camera on the mobile computing 
device is pointed. 

5. The method of claim 1, further comprising generating 
data that defines a location for display of each item on the 
display, wherein the location corresponds to a distance of the 
item from the mobile computing device. 

6. The method of claim 1, wherein the data for representing 
the selected one or more items represents locations on the 
display for displaying the items, the locations being selected 
to correspond to distances from the mobile computing device 
of the objects that the labels represent. 

7. The method of claim 1, wherein the indications are 
received from the mobile computing device at a central server 
system, the one or more items are selected by the central 
server system, and the data for representing labels is provided 
by the central server system. 

8. The method of claim 7, wherein the central server system 
provides data for representing labels for geographic features 
in a Zone surrounding the mobile computing device, for the 
mobile computing device to select a sub-set of items within 
the Zone by determining a direction in which the mobile 
computing device is aimed. 

9. The method of claim 1, wherein the one or more indica 
tions of the distance range comprise a user selection of a range 
endpoint, and further comprising determining the distance 
range to be items closer than the range endpoint or further 
than the range endpoint from the mobile computing device. 

10. The method of claim 1, further comprising using the 
one or more indications of the distance range to create corre 
sponding one or more clipping planes, and using the clipping 
claims to filter items in the computer database. 

11. A tangible, non-transitory recordable medium having 
recorded thereon instructions, that when executed, perform 
actions comprising: 

receiving on a computing device one or more indications, 
entered a user of the computing device, of a distance 
range for determining items to display with an aug 
mented reality application, the distance range represent 
ing geographic distance from a base point where the 
mobile computing device is located; 

transmitting data identifying the distance range to a server 
system remote from the computing device 
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receiving information about one or more items, selected 
from among a group of items in a computer database at 
the server system, that are located within the distance 
range from the mobile computing device entered by the 
user, and 

providing a display of an augmented reality presentation, 
where the presentation is augmented with labels for 
items represented in the presentation that are features 
that are within the distance range as measure from the 
mobile computing device. 

12. The tangible, non-transitory recordable medium of 
claim 11, wherein the indications comprise user input of a 
pair of icons on a slider control, and wherein the pair of icons 
define a space therebetween that corresponds in size to the 
distance range. 

13. The tangible, non-transitory recordable medium of 
claim 11, wherein the actions further comprise determining a 
field of view for the augmented reality application using a 
compass on the mobile computing device, and selecting for 
display a subset of labels for the items that are within the field 
of view. 

14. The tangible, non-transitory recordable medium of 
claim 11, wherein the received information includes data for 
representing labels for geographic features in a Zone Sur 
rounding the computing device, and wherein the actions fur 
ther comprise selecting, with the computing device, a sub-set 
of items within the Zone by determining a direction in which 
the computing device is aimed. 

15. A computer-implemented augmented reality system, 
comprising: 

an interface programmed to receive user input that defines 
a distance range for determining items to display with an 
augmented reality application, the distance range repre 
senting geographic distance from a basepoint for the 
mobile computing device; 

a computer database that stores descriptive items that rep 
resent geographical features that are correlated to geo 
graphical locations; 

a filter to select from the descriptive items, a group of items 
that are within the defined distance range, in discrimi 
nation to items that are not within the defined distance 
range; and 

an augmented reality application on a mobile computing 
device programmed to display annotations defined by 
the group of items and to Superimpose the annotations 
Over an image of a geographical area on a computing 
device. 
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16. The system of claim 15, wherein the augmented reality 
application is programming to generate, via the interface, a 
pair of user-movable icons on a slider control, and wherein 
the pair of icons define a space there between that corresponds 
in size to the distance range. 

17. The system of claim 15, further comprising a compass, 
and wherein the augmented reality application is pro 
grammed to use information from the compass to select for 
display, annotations that are in a direction that a camera on the 
mobile computing device is pointed. 

18. The system of claim 15, wherein the augmented reality 
application is programmed to position the annotations on a 
display according to a distance of each item that corresponds 
to an annotation from the user's position in the augmented 
reality application. 

19. The system of claim 15, wherein the augmented reality 
application is located on the mobile device, and the filter is 
located on a server system that is remote from the mobile 
device. 

20. The system of claim 19, wherein the server system is 
programmed to provide data for representing labels for geo 
graphic features in a Zone Surrounding the mobile computing 
device, and the augmented reality application is programmed 
to select a sub-set of items within the Zone, in a directed that 
the user is facing in the augmented reality application. 

21. A computer-implemented augmented reality system, 
comprising: 

an interface programmed to receive user input that defines 
a distance range for determining items to display with an 
augmented reality application, the distance range repre 
senting geographic distance from a basepoint for the 
mobile computing device; 

a computer database that stores descriptive items that rep 
resent geographical features that are correlated to geo 
graphical locations; 

means for selecting one or more of the descriptive items 
that fall within the geographic distance, in discrimina 
tion to items that do not fall within the geographic dis 
tance. 

22. The system of claim 21, further comprising means for 
selecting, from the one or more of the descriptive items, items 
that are located in a direction from the user in a virtual space 
of an augmented reality application that corresponds to a 
direction that the user is facing in the virtual space. 
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