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CLOUD-BASED USER INTERFACE 
AUGMENTATION 

TECHNICAL FIELD 

0001. This application relates generally to computer 
implemented methods for providing augmented user inter 
faces for special needs users, and more particularly, to com 
puter implemented methods for providing augmented user 
interfaces in a cloud-based computing environment. 

BACKGROUND 

0002 With the creation of the world-wide-web and high 
speed computer networks, the paradigm for personal com 
puter usage has shifted. In the past, users primarily used their 
personal computers to run programs, and to create, Store and 
manipulate data that was located on their local hard-drive. 
Only rarely would a user store or manipulate data that was 
located on a networked drive, or run a program that was 
provided as a networked service, and even then, the programs 
and data were usually restricted to programs and data residing 
on local area networks. Today, more and more users are 
storing more and more of their data on remote data servers, 
and using remotely provided web-based applications (e.g., 
Software as a Service (“SaaS) programs) to manipulate and 
organize that data. For example, many users today store their 
personal email and contact information, and even pictures, 
Videos, and music archives on remote servers, and access that 
data using third party applications that are provided through 
and controlled by a web-browser. 
0003 Cloud computing is a style of computing in which 
computing resources such as application programs and file 
storage are remotely provided over the Internet, typically 
through a web browser. Many web browsers are capable of 
running applications (e.g., Java applets and Java Scripts), 
which can themselves be application programming interfaces 
(API's) to more sophisticated applications that are running 
on remote servers. In the cloud computing paradigm, a web 
browser interfaces with and allows a user to control an appli 
cation program that is running on a remote server. Through 
the browser, the user can create, edit, save and delete files on 
the remote server via the remote application program. 
0004. Due to this shift in computer usage, today's com 
puter users are unlikely to want or need many of the bells and 
whistles provided by modern operating systems. They do not 
need to worry about file structures or organizing or backing 
up their data, because much of their data is stored, organized 
and backed up for them on the cloud. They do not need to 
worry about loading and updating software. Such as aug 
mented user interface software, because most of the software 
they use is provided to them when needed as a cloud-based 
service. Instead, today's computer users are more interested 
in quickly logging onto their computer, launching a web 
browser, and accessing data and programs of interest to them, 
which are accessible through the world wide web. 
0005 Cloud computing promises a user ubiquitous, any 
time access to all of that user's information and applications. 
For users with special needs, e.g., blind users, this promise 
can only be realized by moving away from the current para 
digm of installing special needs Software such as augmented 
user interfaces on the user's personal computer to a cloud 
based paradigm where the user's special needs Software is 
provided over the network as a cloud-based service. Failing to 
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do this would result in a significant proportion of the user 
base missing out on the advantages of cloud computing. 

SUMMARY 

0006 Computer-implemented methods and apparatus for 
providing a user with an augmented user interface. A com 
puter can receive a user request for an augmented user inter 
face. The computer can provide the user with the augmented 
user interface, and receive information from the user to con 
figure the augmented user interface. The computer can store 
the configuration information for the augmented user inter 
face in a preference file, and send the preference file to a 
remote server for storage. 
0007. A remote server can subsequently receive a request 
from a requesting computer to login a user. The remote server 
can authenticate the user, retrieve the user preference file 
from a database record, and send the requesting computer the 
user preference file. The user preference file can record the 
user's preference for configuring the requesting computer, 
and contain information that allows the requesting computer 
to implement and configure an augmented user interface 
(AUI) by directing output on the requesting computer to an 
augmented user interface component that processes the out 
put to provide the AUI to the user. 
0008 Features and advantages of the disclosed method 
include one or more of the following. The user request for an 
augmented user interface can be received from a keyboard, a 
pointing device, or an audio input device. The remote server 
can send the requesting computer a web-based application 
programming interface that enables a browser running on the 
requesting computer to interface with an augmented user 
interface application. The remote server can also send the 
requesting computer an augmented user interface (AUI) 
application. The augmented user interface application can be 
a web-based application that runs on a network based server, 
a native application that runs on the requesting computer, or a 
browser plug-in that runs in a browser on the requesting 
computer. The application programming interface can 
include a target that is callable by an event handler that is 
configured to respond to an event generated while browsing 
an HTML document, and to invoke an augmented user inter 
face application in response to the event to provide a user with 
augmented user interface functionality. 
0009. The requesting computer can provide content rich 
navigation through a web page via the augmented user inter 
face. The requesting computer can receive at an application 
programming interface running in a web browser a call from 
an event handler to process a detected user navigation event, 
and can process the call to invoke an augmented user interface 
application to respond to the detected user navigation event. 
The detected user navigation event can be generated based on 
a web page's content, including user navigation through a 
table in the web page, a web page's HTML5 document out 
line, or on a content navigation rule in the web page or a 
document associated with the web page. 
0010. The content navigation rule can provide a naviga 
tion path through the web page that is tailored to provide 
augmented user interface functionality to a particular type of 
special needs user, and can provide a plurality of content 
navigation rules that define a plurality of navigation paths 
through the web page, wherein each navigation path is tai 
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lored to provide augmented user interface functionality to a 
particular type of special needs user or to a particular type of 
user task. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 FIG. 1 is a schematic diagram illustrating informa 
tion exchange between a cloud-enabled computer and a 
cloud-based server offering a cloud-based service. 
0012 FIG. 2 is a schematic diagram illustrating a web 
application control panel that can be used to set system set 
tings and user preferences in a cloud-enabled computer. 
0013 FIG. 3 is a schematic diagram illustrating an exem 
plary way a web application control panel can access system 
level resources on a cloud-enabled computer. 
0014 FIG. 4 is a schematic diagram illustrating the use of 
API plug-ins in a web browser to provide AUI functionality to 
a special needs user. 
0015 FIG. 5 is a schematic diagram showing an exem 
plary plug-in based API for an AUI that allows content based 
navigation and functionality. 
0016 FIG. 6 is a flow chart of a process for providing a 
special needs user cloud-enabled access to an augmented user 
interface. 

DETAILED DESCRIPTION 

0017. The transition from a traditional personal comput 
ing paradigm to a cloud-based computing paradigm offers 
several advantages. For example, the cloud-based paradigm 
can free the user from being needlessly tethered to his or her 
own computer by storing not only the user's files and the 
application programs needed to manipulate those files on a 
cloud-based server, but by also storing the user's computer 
preferences on a cloud-based server. The user's computer 
preferences can include, for example, the user's keyboard 
settings, short-cut keys, mouse or pointer settings, display 
settings, font sizes, and audio settings. In the case of special 
needs users, the user's computer preferences can also include 
local computer settings that can be used by the local computer 
to invoke any augmented user interfaces (AUI) the user 
relies upon to increase the user's effective use of the com 
puter. Augmented user interfaces can include, for example, 
interfaces that provide video captions for hearing impaired 
users, screen readers or screen magnifiers for visually 
impaired users, and Voice recognition Software for recogniz 
ing input from physically impaired users. 
0.018. In the traditional computing paradigm, a special 
needs user generally needs to install AUI software on any 
computer the user wishes to use or find a computer which 
already has such Software installed. For example, a user who 
wants to use a computer at an Internet Café or kiosk would 
need to either find a computer that already has the AUI soft 
ware installed, or one that would allow the user to install the 
Software. Of course, for security reasons, most publically 
accessible computers would not permit the user to installany 
software, including AUI software. And if no AUI software is 
installed on the computer, the computer owner probably does 
not have any such software to install. Moreover, even if a user 
were permitted to install the user's own AUI software, the 
user's license agreement with the AUI software vendor would 
probably prohibit installation on a publicly accessible com 
puter. 
0019. By contrast, in a cloud-computing paradigm, a spe 
cial needs user can store his or her AUI settings in a preference 
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file that is stored on a remote cloud based server. The prefer 
ence file can be downloaded from the remote server to any 
computer the user logs onto that is configured for cloud 
enabled computing. Such as a computer that is configured to 
run the Chrome-OS operating system available from Google, 
Inc. When a user logs onto a computer configured for cloud 
enabled computing, the user's preference file is downloaded 
to the local computer together with any AUI components that 
are needed to satisfy the user's AUI preferences as specified in 
the preference file. In this way, the user can enjoy the same 
AUI enhanced user experience regardless of whether the user 
logs onto his or her computer at home, a friend's computer, or 
a publically accessible computer at a library or Internet Café. 
0020 FIG. 1 is a schematic diagram illustrating informa 
tion exchange between a cloud-enabled local computer 100 
and a remote server 130 offering a cloud-based service. In one 
implementation, a user logs onto local computer 100 by Sup 
plying authentication credentials, such as a username and 
password. After authenticating the user, the local computer 
100 can send the authentication credentials to the remote 
server 130. The remote server 130 can then use the credentials 
to grant or deny the user's access to one or more cloud-based 
services or accounts. To aid special needs users, local com 
puter 100 can be configured to recognize certain user input as 
an indicator that the user is a special needs user. For example, 
local computer 100 can be configured to recognize the input 
of a special key or special key sequence as an indicator that 
the user is a special needs user. Local computer 100 can also 
be configured to recognize certain verbal commands, such as 
“login' or “log on as indicators to recognize users who may 
be physically impaired or otherwise unable to use a keyboard 
to enter the special key or special key sequence. Of course, 
other indicators are also possible. 
0021. In response to receiving input indicating a special 
needs user, local computer 100 can launch an enhanced feed 
back package to assist the user with the login process. The 
enhanced feedbackpackage can include various AUI compo 
nents such as a screen magnifier, a speech reader, a speech 
recognizer and similar aids. Using these AUI components, the 
user can setup and configure local computer 100 according to 
the user's needs, and store these configuration settings for 
local computer 100 as preferences to enhance the user's com 
puting experience. Among the configuration settings for local 
computer 100 the user can store are the user's preferences for 
installing, configuring, and/or using various AUI compo 
nents. Local computer 100 can store the user's configuration 
preferences in a preference file 144, and in one implementa 
tion, can send the preference file 144 to a remote server 130 
for permanent storage. 
0022 Remote server 130 generally includes a database 
140 that stores information for a plurality of users, including 
but not limited to usernames 141, passwords 142, and system 
settings 143 and user preferences 144 for a local computer 
100. In one implementation, remote server 130 is a single 
machine. However, remote server 130 can be two or more 
machines that are networked together to provide the function 
ality described. Remote server 130 can authenticate the cre 
dentials sent by local computer 100, e.g., by querying data 
base 140 for the received username and verifying that the 
received username is related in database 140 to the password 
sent by local computer 100. If remote server 130 cannot 
authenticate the user's credentials, either because it cannot 
find the username in database 140 or because the password 
related to the username in database 140 does not match the 
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password sent by local computer 100, remote server 130 can 
deny the user access to remote server 130 or to any cloud 
based services provided by or through remote server 130. If, 
however, remote server 130 authenticates the user's creden 
tials, it can send local computer 100 the user's preference file 
144 (if one exists), including any preference for local com 
puter 100 to install or use one or more augmented user inter 
faces, and the components needed by local computer 100 to 
install or use those interfaces. 

0023. Once a preference file 144 for a user has been cre 
ated and stored on a remote server 130 as explained above, the 
user can log onto any cloud-enabled local computer and enjoy 
the same user experience the user enjoyed when he or she 
configured local computer 100, including local computer 
100's access to and use of preferred AUI components. This 
occurs, as explained above, because any cloud-enabled local 
computer 100 the user logs onto will automatically try to 
authenticate the user with the remote server 130. If the remote 
server 130 authenticates the user, it can automatically down 
load the user's preference file 144 to the local computer the 
user logged onto, including the user's preferences for install 
ing, configuring and/or using various AUI components on the 
local computer. In addition, the remote server 130 can down 
load any AUI components for which the user has expressed a 
preference in preference file 144 if those components do not 
already exist on the local computer. When the local cloud 
enabled computer receives the preference file 144 from the 
remote server 130, it applies the configuration information 
specified in the preference file 144 to itself by adjusting its 
local settings, including settings for font size, Screen resolu 
tion, and the use of Screen readers, speech synthesizers, and 
other AUI components. In this way, the user can enjoy the 
same AUI enhanced user experience regardless of whether the 
user logs onto his or her own computer at home, a friend's 
computer at a friend's house, or a publically available com 
puter at a library or Internet Café. 
0024. In a local computer optimized for cloud-enabled 
computing, the primary application run by the local computer 
is a web browser. In one implementation, local cloud-enabled 
computer 100 automatically launches a web browser upon 
authenticating a user and granting the user access. Local 
computer 100 also grants the web browser access to system 
level resources that are usually reserved for system-level 
applications. Such resources include, for example, account 
and user access rights, display setting and management 
rights, network setting and preference rights, media access 
rights, sound setting and management rights, and keyboard 
and mouse setting rights. The user can use the launched web 
browser to run web-based applications from a plurality of 
remote web servers. In one implementation, local computer 
100 can allow a browser to run a web-based control panel 
application to allow a user to adjust system settings and user 
preferences on local computer 100, and can launch the control 
panel when a user first logs onto the computer. 
0025 FIG. 2 is a schematic diagram illustrating a web 
application control panel 200 that can be used to set system 
settings and user preferences in a cloud-enabled computer. 
System settings refer to local computer settings that are spe 
cific to a particular computer, regardless of who is using that 
computer. Such settings include, for example, network con 
nections and preferences, and user account and access rights. 
System settings can only be applied to a computer by the 
owner of the computer or by someone designated by the 
owner to apply system settings. User preferences refer to 
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local computer settings that are specific to a particular user, 
regardless of which computer the user is logged onto. User 
preferences include, for example, keyboard and mouse set 
tings, favorite applications and websites, and augmented user 
interface configurations and settings. In one implementation, 
control panel 200 is a web-based application, and computer 
100 provides control panel 200 through a web browser. Com 
puter 100 can store the system settings and user preferences 
selected through control panel 200 in a local file or database, 
or in a file or database that is stored on a remote server, Such 
as database 140 on remote server 130. In one implementation 
the system settings and userpreferences are stored in a remote 
file or database on a remote server. 

0026. As shown in FIG. 2, in one implementation, control 
panel 200 includes various control buttons such as Network 
201, Display 202, Sound 203, Power 204, Accounts 205, 
Security 206, Language 207, Keyboard 208, Mouse 209, 
Printer 210, Date and Time 211 and Updates 212 control 
buttons. The Display 602 control button allows a user to set 
display settings on local computer 100 Such as Screen reso 
lution and color management preferences. It can also be used 
to allow a user to configure local computer 100 to install or 
use AUI components that can assist a visually impaired user, 
e.g., by redirecting display output to an AUI component. For 
example, the Display 602 control button can be used to dis 
play extra large fonts on computer 100, or to install or launch 
a screen magnifier on computer 100. The screen magnifier 
can be a native application on computer 100, a browser plug 
in, or a web-based application that is run on a web browser. 
All of these components can be downloaded from a remote 
server. The Sound 203 control button allows a user to setup 
and configure audio input and output devices on local com 
puter 100. The Sound 203 control button can also be used to 
allow a user to configure local computer 100 to install and use 
AUI components that can assist a hearing impaired user, a 
visually impaired user, or a physically impaired user, e.g., by 
redirecting audio output to an AUI component Such as a 
closed-captioning component or by receiving audio input 
through an AUI component such as a speech recognizer. For 
example, the Sound 203 control button can be used to con 
figure computer 100 to provide closed-captioning for all 
video or audio files that are played on computer 100. The 
Sound 203 control button can also be used to configure com 
puter 100 to redirect display output to a screen reader to aid a 
visually impaired user, or to receive audio input through a 
speech recognizer and translate that input into commands to 
aid a physically impaired user who may not be able to 
manipulate traditional input/output devices such as a key 
board, touchpad or mouse. As before, any of the closed 
captioning, Screen reading and speech recognizing applica 
tions that are used by local computer 100 can be native to 
computer 100, web browser plug-ins, or web-based applica 
tions, and can be downloaded to computer 100 from a remote 
server based on user preference file 144. 
0027 Of course, control panel 200 and the control buttons 
202-212 shown in FIG. 2 are but one example of a user 
interface through which the user can select and configure 
system settings and user preferences. Other user interfaces 
and user interface tools can be provided that contain addition 
control buttons or different types of control tools. For 
example, control panel 200 can include an AUI button to 
directly indicate the user's preference for installing and con 
figuring a plurality of AUI tools such as screen readers and 
screen magnifiers. Similarly, other types of control tools such 
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as drop down lists, slider bars, text input fields and speech 
recognition applications can be used to record and save sys 
tem settings and user preferences. 
0028 FIG. 3 is a schematic diagram illustrating an exem 
plary way a web application control panel can access system 
level resources on a cloud-enabled computer. As shown in 
FIG.3, Control Panel 200 can access and control system-level 
resources of computer 100 through a plurality of system-level 
Application Programming Interfaces (API) 350, 360 and 
370. API's 350-370 allow Control Panel 200 to access sys 
tem-level resources of computer 100 in order to configure 
computer 100 according to the preference file 144 down 
loaded from a remote server 130. In one implementation, 
Control Panel 200 is a web-based application that can be 
written in Hyper Text Markup Language, version 5, or 
HTML5 and JavaScript. The web-based applications that are 
run on and through a browser running on computer 100. Such 
as Web Apps 320 and 330, are preferably written in the same 
language. 
0029. As discussed above, when a user logs onto a cloud 
enabled local computer 100, the local computer automati 
cally tries to log the user onto a cloud based service provided 
by or through a remote cloud-based server 130. If the remote 
server 130 authenticates the user, it downloads to local com 
puter 100 the user's preferences file 144 and any other files 
computer 100 needs to configure itself according to the user's 
preferences, e.g., by setting display or audio settings or redi 
recting output to an AUI component. In the case of a special 
needs user, this can include downloading to computer 100 the 
AUI's needed to enhance the user's computing experience. 
The AUI's can be downloaded in the form of stand alone 
applications, browser plug-ins, API interfaces for web-based 
AUI applications, or any combination of the same. In one 
implementation, remote server 130 downloads an API plug-in 
that allows computer 100 to configure a web browser running 
on computer 100 to provide AUI functionality to a special 
needs user regardless of the nature of the AUI application 
(e.g., whether cloud-based, native or a browser plug-in). 
Computer 100 can use the preference file 144 downloaded 
from remote server 130 to change its local settings per the 
information stored in the preferences file 144. If the prefer 
ence file indicates a user's preference for using one or more 
AUI components, computer 100 can install and activate those 
AUI components so they can be used by computer 100 or 
Software running on computer 100. For example, computer 
100 can installand activate a screen reader AUI component by 
redirecting display output to an audio card or device. 
0030 FIG. 4 is a schematic diagram illustrating the use of 
API plug-ins in a web browser to provide AUI functionality to 
a special needs user. As shown in FIG. 4, a web browser 400 
running on a cloud-enabled computer 100 can include API 
plug-ins 410-412. The API plug-ins can be downloaded from 
a remote server 130 to a local cloud-enabled computer 100 
according to a user's preference file 144, and installed by 
computer 100 to provide a standard interface that allows 
browser 400 to provide a special needs user with AUI func 
tionality regardless of the nature or location of the user's 
preferred AUI application. For example, screen reader API 
410 allows browser 400 to provide screen reader functionality 
through a cloud-based screen reader 420, a screen reader 430 
which is native to computer 100, or a screen reader plug-in for 
browser 400 (not shown). Screen magnifier API 411 allows 
browser 400 to provide screen magnifier functionality 
through a cloud based screen magnifier 421, a screen magni 
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fier 431 that is native to computer 100, or a screen magnifier 
plug-in for browser 400 (not shown). Similarly, speech rec 
ognizer API 412 allows browser 400 to provide speech rec 
ognition functionality through a cloud based speech recog 
nizer 422, a speech recognizer 432 that is native to computer 
100, or a speech recognizer plug-in for browser 400 (not 
shown). Of course, other API's may be downloaded by 
remote server 130 to provide browser 400 functionality for 
other types of augmented user interfaces. 
0031. If the user's preference file 144, discussed above, 
indicates a preference to configure computer 100 to provide a 
screen reader AUI, a screen magnifier AUI, and a speech 
recognition AUI, API plug-ins 410-412 can be automatically 
downloaded from remote server 130 when the user logs onto 
computer 100. Remote server 130 can also download the 
native screen reader 430, native screen magnifier 431, native 
speech recognizer 432 or browser plug-in versions of a screen 
reader, Screen magnifier or speech recognizer (not shown) if 
they do not already exist on computer 100. The user's pref 
erence file 144 can also store the user's preference for using 
one or more of these applications, e.g., a preference for using 
web based screen reader 420 rather than native screen reader 
430, or for using native screen magnifier 431 rather than web 
based screen magnifier 421, or for using a plug-in based 
speech recognizer (not shown) rather thana web based speech 
recognizer 422 or a native speech recognizer 432. The com 
puter 100 can configure itself to apply the preferences speci 
fied in preference file 144, e.g., by changing its system set 
tings or by redirecting audio, video or textual output to an 
appropriate AUI component such as a speech recognizer or 
screen reader as indicated in the preference file 144. 
0032. In addition to providing basic AUI functionality, the 
API's 410-412 can be used by computer 100 to provide con 
tent rich functionality that allows a special needs user to 
quickly determine the content, structure and navigability of 
web pages based on information in the web page's document 
object model (DOM). For non-special needs users, the con 
tent and structure of a web page is generally easily recogniz 
able. For example, a web page delivered by a news organiza 
tion can have a breaking news story at the top of the page, 
followed by several columns of news stories at the bottom of 
the page, each of which contains a plurality of news stories in 
different news categories (e.g., local, national, international, 
sports, entertainment, and editorial). While the structure of 
Such a news page can be easily recognized by a sighted user 
and exploited to quickly identify and navigate to articles of 
interest, this structure would be largely unrecognizable and 
unavailable to a blind user using a basic screen reader. Such a 
user, upon opening the news page, would hear a seemingly 
non-ending stream of words with little or no information to 
reveal the page's overall content, structure and navigability, 
which are so obvious to a sighted user. 
0033 Fortunately, the rich content and structure of a web 
page and the ability to exploit that rich content and structure 
is available to the web browser 400 and ultimately to a special 
needs user through the web page's DOM, event observers and 
event handlers. The web page's DOM provides the logical 
structure of all of the objects that make up the web page, and 
how those objects relate to one another as elements on the 
page. An event observer can detect when a user interacts with 
an object on a web page, and can call an event handler to 
process a response to the event. For example, when an event 
observer detects the selection of an object on a page, it can 
notify an event handler, which can cause that object to be 
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highlighted on the page. For visually impaired users, the 
event handler can also send the title or content of the selected 
object to a screen reader or to an API for a screen reader so that 
it can be read aloud to the user, or to a screen magnifier or an 
API for a screen magnifier so that it can be magnified on the 
user's display. 
0034. A web page's DOM allows different views into the 
structure and content of the web page to be built. These views 
can be exploited to allow different navigation paths through 
the page. For example, web pages can be navigated by content 
traversal, logical structure traversal, complex table traversal, 
and semantic traversal. Content traversal allows a web page to 
be navigated based on page content, e.g., by character, word, 
sentence, paragraph, section, chapter, title, etc. Logical struc 
ture traversal allows a web page written in language that 
specifies a logical structure to be navigated based on its struc 
ture or document outline. For example, for a web page written 
in a language that includes a DOM and that allows a browser 
to programmatically access the Document Object Model 
(DOM) (e.g., HTML5), logical structure traversal allows the 
page to be navigated based on its DOM or document outline. 
Complex table traversal allows tables in a web page to be 
navigated by rows, columns and cells. And semantic traversal 
allows a web page to be navigated based on content naviga 
tion rules that a web page developer can write into the page. 
0035. In general, a web page developer can use content 
navigation rules (CNR) to characterize the nodes of a web 
page's DOM as a sequence of one or more logical paths 
through the page. Each logical path can provide a different 
view into the page and its contents, and therefore a different 
navigation path. Thus, using content navigation rules, differ 
ent navigational paths can be created through a web page to 
provide AUI functionality that is tailored for different types of 
special needs users. For example, one navigation path can be 
created to provide AUI functionality that is tailored to the 
needs of visually impaired users, while another navigation 
path can be created to provide AUI functionality that is tai 
lored to the needs of hearing impaired users, and yet another 
to provide AUI functionality that is tailored to the needs of 
physically impaired users. 
0036. As explained above, a web page's content naviga 
tion rules can be used to determine how a user can navigate 
(e.g., using keyboard shortcuts or Voice commands), through 
the objects in the web page's DOM. Using the news page 
example described above, a content navigation rule can 
specify that when the page is first loaded into a browser, the 
focus of the page is on the breaking news story at the top of the 
page. Another content navigation rule can specify that when 
the current focus is on the breaking news story at the top of the 
page or the first item in the first column of the other news 
stories at the bottom of the page, the user can navigate 
between the breaking news story at the top of the page and the 
first item in the first column at the bottom of the page using the 
up and down arrow keys. Thus, for example, when the focus 
is on the breaking news story and a user depresses the down 
arrow key, an event observer can detect the depression and 
signal an event handler to process the event. The event handler 
can change the focus from the breaking news story to the first 
story in the first column at the bottom of the page. For visually 
impaired users, the event handler can also send the title of that 
story to a screen reader or to an API for a screen reader so that 
it can be read aloud to the user. 

0037. When the focus is on any item in the first column of 
news stories, a content navigation rule can allow a user to 
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navigate through the other items in the first column by 
depressing the up or down arrow keys. Yet another content 
navigation rule can allow a user to navigate to the first item in 
the other columns by depressing the right arrow key. Again, 
event observers can detect the depression of the up, down or 
right arrow keys, and signal the appropriate event handlers to 
respond to these events. The event handlers can respond by 
changing the focus of the page to the appropriate item (e.g., 
the first article in the next column in response to depression of 
the right arrow key), and in the case of a visually impaired 
user, by sending the title of the object that receives the focus 
to a screen reader or to an API for a screen reader so that it can 
be read aloud to the user. A web page's content navigation 
rules can be embedded in the web page itself or in a browser 
plug-in that gets downloaded with the page and that can be 
interpreted by other browser plug-ins such as the AXSJax 
plug-in available from Google, Inc. 
0038 FIG. 5 is a schematic diagram showing an exem 
plary plug-in based API 500 that can be downloaded to and 
installed on computer 100 to allow computer 100 to configure 
itself to provide a special needs user with rich content based 
navigation and functionality as described above. Any of the 
API's 410-412 shown in FIG. 4 can have the same general 
structure as the exemplary plug-in 500 shown in FIG. 5, and 
all of the plug-ins 410-412 can be combined into a single API 
plug-in 500. As discussed above, event observers and event 
handlers can detect and respond to events that can expose the 
rich content and structure of a web page to a special needs 
user, thereby allowing the user to more easily grasp the struc 
ture and content of and to navigate through the page. The 
event handlers can respond to Such events by calling AUI 
components, either directly or through an API such as API 
500, to provide special needs users with requested AUI func 
tionality. 
0039. In one implementation, an event handler can callan 
AUI component through an API 500 that is provided as a 
browser plug-in. As shown in FIG. 5, API 500 can include 
targets 510 and 511 that can be called by an event handler to 
provide AUI functionality to a user. For example, an event 
handler can call screen reader target 510 to provide screen 
reader functionality to a blind user or screen magnifier target 
511 to provide screen magnifier functionality to a visually 
impaired user. Other targets are possible, of course, to provide 
additional AUI functionality to users with different or addi 
tional special needs. For example, API 500 can include a 
target to provide speech recognition functionality to a physi 
cally impaired user who cannot enter input commands 
through a keyboard, mouse or touch-screen device to allow 
that user to enter Vocal input commands. 
0040. When an event handler calls a target within API 500, 
API 500 can direct the call to one or more AUI applications or 
components that have registered with the API. For example, 
API 500 can direct an event handler's call to screen reader 
target 510 to a web-based screen reader application 520, a 
native screen reader application 530, or a plug-in based screen 
reader application 530. Similarly, API 500 can direct an event 
handler's call to screen magnifier target 511 to a web-based 
screen magnifier application 521, a native screen magnifier 
application 531, or a plug-in based screen magnifier applica 
tion 541. API 500 can determine how to direct an event 
handler's call, for example, based on which AUI applications 
have registered with API 500, or based on the preference 
expressed in a user's preference file 144. Thus, if web-based 
screen magnifier application 521 is the only screen magnifier 
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application that is registered with API 500, API 500 candirect 
all event handler calls to screen magnifier target 511 to web 
based screen magnifier application 521. Similarly, if a user 
has expressed a preference for a native Screen reader appli 
cation 530, API 500 can direct all event handler calls to screen 
reader target 510 to the native screen reader application 530. 
0041 FIG. 6 is a flow chart of a process for providing a 
special needs user cloud-enabled access to an augmented user 
interface. As explained above, when a special needs user 
Successfully logs onto a cloud-enabled computer, the com 
puter automatically sends the user's logon credentials to a 
remote server that provides a cloud-enabled service. The 
remote server receives the user's logon credentials (605), and 
uses them to authenticate the user (610). Upon authenticating 
the user, the remote server retrieve's the user's preference file 
from a database (615), and determines from the preference 
file the user's preference for implementing an augmented user 
interface, such as a screen reader, on the cloud-enabled com 
puter (620). If the user's preference file indicates a preference 
for using/implementing an augmented user interface on the 
cloud-enabled computer, the remote server sends the cloud 
enabled computer the information it needs to implement that 
augmented user interface (625). This information can 
include, for example, the user's preferences file, a standalone 
version of the AUI, a browser plug-in version of the AUI, oran 
API for a web-passed version of the AUI. The information can 
also include an API that interfaces with any of the above 
AUI's, (e.g., native, browser plug-in or web-based), and that 
allows a user to choose to use any of these AUI components. 
In one implementation, the remote server downloads an API 
plug-in to the cloud-enabled computer. The API plug-in 
allows a web browser running on the cloud-enabled computer 
to provide AUI functionality to a special needs user. The API 
plug-in can also allow the user to receive AUI functionality 
through different AUI components, which may be cloud 
based components, native components or browser plug-in 
components. Moreover, as described above, these AUI com 
ponents can be sent from the remote server to the cloud-based 
computer to enable the cloud-based computer to provide the 
AUI functionality. 
0042. The methods described herein may be implemented 
in digital electronic circuitry, or in computer hardware, firm 
ware, Software, or in combinations of them. The methods may 
implemented as a computer program product, i.e., as a com 
puter program tangibly embodied in a machine-readable Stor 
age device for execution by, or to control the operation of a 
data processing apparatus Such as a programmable processor, 
a computer, or multiple computers. A computer program can 
be written in any form of programming language, including a 
compiled or interpreted language, and can be deployed in any 
form, including as a stand-alone program or as a module, 
component, Subroutine, plug-in or other unit Suitable for use 
in a computing environment. A computer program can be 
deployed to be executed on one computer or on multiple 
computers at one site or distributed across multiple sites and 
interconnected by a communications network. 
0043 Processors suitable for the execution of a computer 
program include, by way of example, both general and special 
purpose microprocessors, and any one or more processors of 
any kind of digital computer, including digital signal proces 
sors. Generally, a processor will receive instructions and data 
from a read-only memory or a random access memory or 
both. Elements of a computer may include at least one pro 
cessor for executing instructions and one or more memory 
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devices for storing instructions and data. Generally, a com 
puter may also include, or be operatively coupled to receive 
data from and/or transfer data to one or more mass storage 
devices for storing data, e.g., magnetic, magneto-optical 
disks, or optical disks. 
0044) Machine readable media suitable for embodying 
computer program instructions and data include all forms of 
non-volatile memory, including by way of example semicon 
ductor memory devices, e.g., EPROM, EEPROM, and flash 
memory devices; magnetic disks, e.g., internal hard disks or 
removable disks; magneto-optical disks; and CD-ROM and 
DVD-ROM disks. The processor and the memory may be 
Supplemented by, or incorporated in special purpose logic 
circuitry Such as a FPGA (field programmable gate array) or 
as an ASIC (application-specific integrated circuit). 
0045. To provide for user interaction, the computer may 
include a display device, e.g., a cathode ray tube (CRT) or 
liquid crystal display (LCD) monitor, for displaying informa 
tion to the user and a keyboard and a pointing device, e.g., a 
mouse, trackball or touchpad, 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 
feedback; and input from the user can be received in any form, 
including acoustic, speech, or tactile input. 
0046. The disclosed apparatus and methods may be imple 
mented on a computing system that includes a back-end com 
ponent, e.g., a data server, or that includes a middleware 
component, e.g., an application server, or that includes a 
front-end component, e.g., a client computer having a graphi 
cal user interface or a Web browser through which a user can 
interact with any combination of suchback-end, middleware, 
or front-end components. Components may be intercon 
nected by any form or medium of digital data communication, 
e.g., a communication network, including a local area net 
work (LAN) and a wide area network (WAN) such as the 
Internet. 

0047. While certain features have been illustrated as 
described herein, many modifications, Substitutions, changes 
and equivalents will be known to those of skill in the art. It is, 
therefore, to be understood that the appended claims are 
intended to cover all Such modifications and changes as fall 
within the scope of the embodiments. 

What is claimed is: 
1. A computer-implemented method for providing a user 

with an augmented user interface comprising: 
receiving at a remote server a request from a requesting 

computer to login the user; 
authenticating the user at the remote server, and upon 

authenticating the user, retrieving from a database stored 
on the remote server a user preference file, wherein the 
user preference file records the user's preference for 
configuring the requesting computer, and 

sending to the requesting computer the user's preference 
file, wherein the preference file contains information to 
allow the requesting computer to implement and config 
ure an augmented user interface (AUI) by directing out 
put on the requesting computer to an augmented user 
interface component that processes the output to provide 
the AUI to the user. 

2. The method of claim 1, further comprising sending the 
requesting computer a web-based application programming 
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interface that enables a browser running on the requesting 
computer to interface with an augmented user interface appli 
cation. 

3. The method of claim 2, wherein the augmented user 
interface application is an application selected from the group 
consisting of a web-based application that runs on a network 
based server, a native application that runs on the requesting 
computer, and a browser plug-in that runs in a browser on the 
requesting computer. 

4. The method of claim 2, wherein the application pro 
gramming interface comprises a target callable by an event 
handler that is configured to respond to an event generated 
while browsing an HTML document, and to invoke an aug 
mented user interface application in response to the event to 
provide a user with augmented user interface functionality. 

5. The method of claim 1, further comprising sending the 
requesting computer an augmented user interface applica 
tion. 

6. The method of claim 5, wherein the augmented user 
interface application is an application selected from the group 
consisting of a web-based application that runs on a network 
based server, a native application that runs on the requesting 
computer, and a browser plug-in that runs in a browser on the 
requesting computer. 

7. A computer-implemented method for providing a user 
with an augmented user interface over a network comprising: 

receiving at a computer a user request for an augmented 
user interface; 

providing the user with the augmented user interface; 
receiving configuration information from the user to con 

figure the augmented user interface; 
storing the configuration information for the augmented 

user interface in a preference file on the computer, and 
sending the preference file from the computer to a remote 

server for storage. 
8. The method of claim 7, wherein receiving a user request 

for an augmented user interface comprises receiving the 
request from an input element selected from the group con 
sisting of a keyboard, a pointing device, and an audio input 
device. 

9. The method of claim 7, wherein providing the user with 
the augmented user interface comprises providing the user 
with a web-based application programming interface that 
enables a browser running on the user's computer to interface 
with an augmented user interface application. 

10. The method of claim 9, wherein the augmented user 
interface application is an application selected from the group 
consisting of a web-based application that runs on a network 
based server, a native application that runs on the requesting 
computer, and a browser plug-in that runs in a browser on the 
requesting computer. 

11. The method of claim 9, wherein the application pro 
gramming interface comprises a target callable by an event 
handler configured to respond to an event generated while 
browsing an HTML document, and to invoke an augmented 
user interface application in response to the event to provide 
a user with augmented user interface functionality. 

12. A computer-implemented method for providing con 
tent rich navigation through a web page via an augmented 
user interface, comprising: 

receiving at an application programming interface running 
in a web browser a call from an event handler to process 
a detected user navigation event; and 
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processing the call from the event handler to invoke an 
augmented user interface application to respond to the 
detected user navigation event. 

13. The method of claim 12, wherein the detected user 
navigation event is generated based on user navigation 
through the web page based on the web page's content. 

14. The method of claim 12, wherein the detected user 
navigation event is generated based on user navigation 
through the web page based on the web page's HTML5 docu 
ment outline. 

15. The method of claim 12, wherein the detected user 
navigation event is generated based on user navigation 
through a table in the web page. 

16. The method of claim 12, wherein the web page includes 
a content navigation rule, and the detected user navigation 
event is generated based on user navigation through the web 
page based on the content navigation rule. 

17. The method of claim 16, wherein the content naviga 
tion rule provides a navigation path through the web page that 
is tailored to provide augmented user interface functionality 
to a particular type of special needs user. 

18. The method of claim 12, wherein the web page includes 
a plurality of content navigation rules that define a plurality of 
navigation paths through the web page, wherein each navi 
gation path is tailored to provide augmented user interface 
functionality to a particular type of special needs user. 

19. The method of claim 12, wherein the web page includes 
a plurality of content navigation rules that define a plurality of 
navigation paths through the Web page, wherein each navi 
gation path is tailored to provide augmented user interface 
functionality to a particular type of user task. 

20. A computer program product, tangibly embodied in a 
computer-readable medium, comprising instructions oper 
able to cause a programmable processor to: 

receive at a remote server a request from a requesting 
computer to login the user; 

authenticate the user at the remote server, and upon authen 
ticating the user, retrieve from a database stored on the 
remote server a user preference file, wherein the user 
preference file records the user's preference for config 
uring the requesting computer; and 

send to the requesting computer the user's preference file, 
wherein the preference file contains information to 
allow the requesting computer to implement and config 
ure an augmented user interface (AUI) by directing out 
put on the requesting computer to an augmented user 
interface component that processes the output to provide 
the AUI to the user. 

21. The computer program product of claim 20, further 
comprising instructions operable to cause the programmable 
processor to send the requesting computer a web-based appli 
cation programming interface that enables a browser running 
on the requesting computer to interface with an augmented 
user interface application. 

22. The computer program product of claim 21, wherein 
the augmented user interface application is an application 
selected from the group consisting of a web-based application 
that runs on a network based server, a native application that 
runs on the requesting computer, and a browser plug-in that 
runs in a browser on the requesting computer. 

23. The computer program product of claim 21, wherein 
the application programming interface comprises a target 
callable by an event handler that is configured to respond to an 
event generated while browsing an HTML document, and to 
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invoke an augmented user interface application in response to 
the event to provide a user with augmented user interface 
functionality. 

24. The computer program product of claim 20, further 
comprising instructions operable to cause the programmable 
processor to send the requesting computer an augmented user 
interface application. 

25. The computer program product of claim 24, wherein 
the augmented user interface application is an application 
selected from the group consisting of a web-based application 
that runs on a network based server, a native application that 
runs on the requesting computer, and a browser plug-in that 
runs in a browser on the requesting computer. 

26. A computer program product, tangibly embodied in a 
computer-readable medium, for providing a user with an 
augmented user interface over a network, the computer pro 
gram product comprising instructions operable to cause a 
programmable processor to: 

receive at a computer a user request for an augmented user 
interface; 

provide the user with the augmented user interface; 
receive configuration information from the user to config 

ure the augmented user interface; 
store the configuration information for the augmented user 

interface in a preference file on the computer; and 
send the preference file from the computer to a remote 

server for storage. 
27. The computer program product of claim 26, wherein 

the instruction to receive a user request for an augmented user 
interface comprises an instruction to receive the request from 
an input element selected from the group consisting of a 
keyboard, a pointing device, and an audio input device. 

28. The computer program product of claim 26, wherein 
the instruction to provide the user with the augmented user 
interface comprises an instruction to provide the user with a 
web-based application programming interface that enables a 
browser running on the user's computer to interface with an 
augmented user interface application. 

29. The computer program product of claim 28, wherein 
the augmented user interface application is an application 
selected from the group consisting of a web-based application 
that runs on a network based server, a native application that 
runs on the requesting computer, and a browser plug-in that 
runs in a browser on the requesting computer. 

30. The computer program product of claim 28, wherein 
the application programming interface comprises a target 
callable by an event handler configured to respond to an event 
generated while browsing an HTML document, and to invoke 
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an augmented user interface application in response to the 
event to provide a user with augmented user interface func 
tionality. 

31. A computer program product, tangibly embodied in a 
computer-readable medium, for providing content rich navi 
gation through a web page via an augmented user interface, 
the computer program product comprising instructions oper 
able to cause a programmable processor to: 

receive at an application programming interface running in 
a web browser a call from an event handler to process a 
detected user navigation event; and to 

process the call from the event handler to invoke an aug 
mented user interface application to respond to the 
detected user navigation event. 

32. The computer program product of claim 31, wherein 
the detected user navigation event is generated based on user 
navigation through the web page based on the web page's 
COntent. 

33. The computer program product of claim 31, wherein 
the detected user navigation event is generated based on user 
navigation through the web page based on the web page's 
HTML5 document outline. 

34. The computer program product of claim 31, wherein 
the detected user navigation event is generated based on user 
navigation through a table in the web page. 

35. The computer program product of claim 31, wherein 
the web page includes a content navigation rule, and the 
detected user navigation event is generated based on user 
navigation through the web page based on the content navi 
gation rule. 

36. The computer program product of claim 35, wherein 
the content navigation rule provides a navigation path 
through the web page that is tailored to provide augmented 
user interface functionality to a particular type of special 
needs user. 

37. The computer program product of claim 31, wherein 
the web page includes a plurality of content navigation rules 
that define a plurality of navigation paths through the web 
page, wherein each navigation path is tailored to provide 
augmented user interface functionality to a particular type of 
special needs user. 

38. The computer program product of claim 31, wherein 
the web page includes a plurality of content navigation rules 
that define a plurality of navigation paths through the web 
page, wherein each navigation path is tailored to provide 
augmented user interface functionality to a particular type of 
user task. 




