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format based on preferences of a user. An embedded browser
application is provided on the electronic display device. The
embedded browser application identifies alterable display
attributes of elements on the web page and presents display
options corresponding to the identified display attributes to
the user. The user selects the presented display options based
on preferences of the user. The embedded browser applica-
tion modifies the identified display attributes of the web page
elements by applying adaptive rendering rules on the identi-
fied display attributes. The embedded browser application
creates the visual presentation format by incorporating the
modified display attributes of the web page elements. The
embedded browser application renders the web page adap-
tively on the electronic display device in the created visual
presentation format.
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ADAPTIVE RENDERING OF A WEBPAGE ON
AN ELECTRONIC DISPLAY DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application claims the benefit of non-provisional
patent application number 246/CHE/2009 titled “Adaptive
Rendering Of A Webpage On An Electronic Display Device”,
filed on Feb. 4, 2009 in the Indian Patent Office.

BACKGROUND

This invention, in general, relates to rendering of a web
page on an electronic display device based on preferences of
a user.

In today’s digitally interconnected world, available tech-
nologies display web pages on a display device by applying
systems or algorithms to the display device. However, due to
the large number of geographies available and multiple web
pages serving multitudes of end users across demographics
and culture, the solutions prevalent today are far from satis-
factory. Often, the user is not satisfied with the rendering of
the web pages which results in limited usage of the web pages
by the user. There is a need for active involvement of the user
in rendering of the web pages in order to exercise the user’s
preferences. Moreover, there is a need for obtaining inputs
from the user on different attributes and using these inputs for
rendering the web pages for the satisfaction of the user.

Typically a web browser displays the web page comprising
elements ofthe web page such as text, images, buttons, tables,
videos, music, etc., in a markup language format on the web
page. An embedded device may use an embedded web
browser for displaying the web page. There may be a need to
optimize an embedded web browser to display the web page
to the user based on the user preferences. The embedded
device may have restrictions on screen size, memory, and
network bandwidth. The display of the web page on the
embedded web browser may further require modification to
conform to a given screen size of the embedded device with-
out losing information contained in the web page. The
embedded web browser may also need to support easy user
navigation of the web page since the screen size is limited and
to enable the user to navigate through a web page with mini-
mal movement by the user.

Therefore, the presentation of the web page on the embed-
ded device may require modification to conform to the screen
size of the embedded device. If original display attributes of
the elements of the web page are maintained, the user may
find viewing the full image of the web page on the limited
screen size of the embedded device to be problematic. The
embedded web browser may also be required to render the
web page in more than one visual presentation format which
is adaptive to the screen size and the preferences of the user.
Moreover, in order to improve user experience, there is a need
for processing the web page and displaying the web page at
the instant of receiving the web page from a server in order to
reduce waiting time for the user.

Hence, there is a need for an embedded web browser that
enables the user to modify the presentation of the web page on
the embedded device in accordance with the user preferences.
There is also a need for the embedded web browser to provide
an interactive user interface that aids the user in iteratively
modifying the visual presentation of the web page in accor-
dance with the user preferences. The embedded web browser
may also need to process the modifications made by the user
in order to render the web page to the user based on the user
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preferences. Therefore, there is a need for adaptive rendering
of the web page on the electronic display device in a visual
presentation format based on user preferences.

SUMMARY OF THE INVENTION

This summary is provided to introduce a selection of con-
cepts in a simplified form that are further described in the
detailed description of the invention. This summary is not
intended to identify key or essential inventive concepts of the
claimed subject matter, nor is it intended for determining the
scope of the claimed subject matter.

The method and system disclosed herein addresses the
above stated needs for adaptive rendering of a web page on an
electronic display device in a visual presentation format
based on preferences of a user. A web page typically com-
prises elements, for example, text, images, buttons, tables,
etc. An embedded browser application is provided on the
electronic display device. The embedded browser application
identifies alterable display attributes of the elements on the
web page. The alterable display attributes control visual
aspects of the web page elements. The embedded browser
application presents display options corresponding to each of
the identified display attributes to the user.

Furthermore, an expert may define multiple display
attributes based on predetermined criteria. The predeter-
mined criteria may, for example, be the geographical location
of the user, user demographics, market trends, type of the
electronic display device, technology used in the electronic
display device, etc. In this case, the embedded browser appli-
cation presents multiple display options to the user corre-
sponding to each of the defined display attributes.

The user selects one or more of the presented display
options based on the user’s preferences. The embedded
browser application then applies at least one of adaptive ren-
dering rules on at least one of the identified display attributes
based on the selection of the display options by the user. The
embedded browser application modifies the identified display
attributes of the web page elements based on the applied
adaptive rendering rules. The embedded browser application
creates a visual presentation format by incorporating the
modified display attributes of the web page elements.

The embedded browser application renders the web page
adaptively on the electronic display device in the created
visual presentation format. The adaptively rendered web page
comprises the web page elements with the modified display
attributes. The rendering of the web page adaptively may be
based on predefined capabilities of the electronic display
device. The predefined capabilities of the electronic display
device may, for example, comprise display size of the elec-
tronic display device and memory of the electronic display
device. The embedded browser application may also store the
user preferences comprising, for example, the presented dis-
play options selected by the user over a period of time, the
visual presentation format of the adaptively rendered web
page, and the modifications to the identified display
attributes. The embedded browser application may also store
user information comprising, for example, the geographical
location of the user, user interaction patterns on the embedded
browser application, and user demographics on the electronic
display device. Based on the stored user preferences and the
user information, the embedded browser application adap-
tively renders respective web pages on the electronic display
device in the visual presentation format.

In order to modify the identified display attributes of the
web page elements of the adaptively rendered web page, the
user may further select the display options presented by the
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embedded browser application. The embedded browser
application also captures the visual presentation format of the
adaptively rendered web page for intelligently rendering mul-
tiple web pages on the electronic display device in the visual
presentation format captured by the embedded browser appli-
cation.

Moreover, the embedded browser application may capture
the display options repeatedly selected by the user over a
period of time for intelligently rendering the web page on the
electronic display device in the visual presentation format,
wherein the visual presentation format is created by modify-
ing the identified display attributes of the web page elements
based on the captured display options. The web page may also
be adaptively rendered in dissimilar visual presentation for-
mats based on the user preferences. The embedded browser
application may incorporate the modified display attributes of
the web page elements of the adaptively rendered web page in
each of the dissimilar visual presentation formats based on
the display options selected by the user.

Furthermore, the identification of the alterable display
attributes and the presentation of the display options may be
performed on a remote computing device. The embedded
browser application creates the visual presentation format by
modifying the alterable display attributes obtained from the
remote computing device based on the selection of display
options by the user, and renders the web page adaptively on
the electronic display device.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of the invention, is better understood when read in
conjunction with the appended drawings. For the purpose of
illustrating the invention, exemplary constructions of the
invention are shown in the drawings. However, the invention
is not limited to the specific methods and instrumentalities
disclosed herein.

FIG. 1 illustrates a method of adaptive rendering of a web
page on an electronic display device in a visual presentation
format based on preferences of a user.

FIG. 2 illustrates a system for adaptive rendering of a web
page on an electronic display device in a visual presentation
format based on preferences of a user.

FIG. 3 exemplarily illustrates display options presented to
a user for a visual image of a web page.

FIGS. 4A-4B exemplarily illustrate an adaptively rendered
web page in dissimilar visual presentation formats based on
display options selected by a user for the visual image of the
web page.

FIG. 5 exemplarily illustrates display options presented to
a user for a functional button of a web page.

FIGS. 6A-6B exemplarily illustrate an adaptively rendered
web page in dissimilar visual presentation formats based on
display options selected by a user for the functional button of
the web page.

FIG. 7 exemplarily illustrates display options presented to
a user for a representative table on a web page.

FIGS. 8A-8C exemplarily illustrate an adaptively rendered
web page in dissimilar visual presentation formats based on
modifications to the representative table on the web page.

FIG. 9 exemplarily illustrates display options presented to
a user for an image map on a web page.

FIGS. 10A-10C exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to the image map on the web page.

FIG. 11 exemplarily illustrates display options presented to
a user for a frame on a web page.
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FIGS. 12A-12C exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to the frame on the web page.

FIG. 13 exemplarily illustrates a cascading style sheet box
model for presenting a web page.

FIG. 14 exemplarily illustrates display options presented to
a user for a margin property of a cascading style sheet box
model on a web page.

FIGS. 15A-15D illustrate an adaptively rendered web page
in dissimilar visual presentation formats based on modifica-
tions to the margin property of the cascading style sheet box
model on the web page.

FIG. 16 exemplarily illustrates display options presented to
a user for a padding property of a cascading style sheet box
model on a web page.

FIGS. 17A-17D illustrate an adaptively rendered web page
in dissimilar visual presentation formats based on modifica-
tions to the padding property of the cascading style sheet box
model on the web page.

FIG. 18 exemplarily illustrates display options presented to
a user for a background image property in a cascading style
sheet box model of a web page.

FIG. 19 exemplarily illustrates display options presented to
a user for a text float property in a cascading style sheet box
model of a web page.

FIGS. 20A-20B exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to the text float property in the cas-
cading style sheet box model of the web page.

FIG. 21 exemplarily illustrates display options presented to
auser for a text indentation property in a cascading style sheet
box model of a web page.

FIGS. 22A-22C exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to the text indentation property in the
cascading style sheet box model of the web page.

FIG. 23 exemplarily illustrates display options presented to
auser for a font size property of text in a cascading style sheet
box model of a web page.

FIGS. 24A-24B exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to the font size property in the cas-
cading style sheet box model of the web page.

FIG. 25 exemplarily illustrates display options presented to
a user for text wrap of text in a cascading style sheet box
model of a web page.

FIGS. 26A-26C exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to the text wrap in the cascading style
sheet box model of the web page.

FIG. 27 exemplarily illustrates display options presented to
a user for presenting multiple child web page elements rela-
tive to a parent web page element of a web page.

FIGS. 28A-28C exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to display positions of the child web
page elements relative to the parent web page element of the
web page.

FIG. 29 exemplarily illustrates display options presented to
a user for presenting data forms of a web page.

FIGS. 30A-30C exemplarily illustrate an adaptively ren-
dered web page in dissimilar visual presentation formats
based on modifications to display positions of the web page
elements within the data forms of the web page.
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DETAILED DESCRIPTION OF THE INVENTION

FIG.1 illustrates a method of rendering of a web page on an
electronic display device 200 in a visual presentation format
based on preferences of a user. An embedded browser appli-
cation 201 is provided 101 on the electronic display device
200. A web page comprises elements, for example, text,
images, buttons, tables, etc. The components of the embedded
browser application 201 are illustrated in FIG. 2. The embed-
ded browser application 201 identifies 102 alterable display
attributes of the elements on the web page. The alterable
display attributes control visual aspects of the web page ele-
ments. The embedded browser application 201 presents 103
display options corresponding to each of the identified dis-
play attributes to the user.

An expert may also define multiple display attributes based
on predetermined criteria. The display attributes control the
look, feel, and aesthetics of the web page. The predetermined
criteria are, for example, the geographical location of the user,
user demographics, market trends, type of the electronic dis-
play device 200, and technology used in the electronic display
device 200. In this case, the embedded browser application
201 presents multiple display options to the user correspond-
ing to each of the defined display attributes. For example, a
handset manufacturer of the electronic display device 200
may preset display settings on the electronic display device
200 to present the display options to the user based on the
defined display attributes. The display options may, for
example, comprise preset display templates, visual effects,
display skins, picture frames, visual themes, etc.

The embedded browser application 201 enables the user to
select the presented display options on the electronic display
device 200. The user then selects 104 one or more of the
presented display options based on user preferences. The
embedded browser application 201 modifies 105 the identi-
fied display attributes of the web page elements based on the
selection of the user. The embedded browser application 201
first applies 1054 at least one of the adaptive rendering rules
on at least one of the identified display attributes based on the
selection of the user. The embedded browser application 201
then modifies the identified display attributes of the web page
elements based on the applied adaptive rendering rules. The
embedded browser application 201 creates 106 a visual pre-
sentation format by incorporating the modified display
attributes of the web page elements.

The embedded browser application 201 then renders 107
the web page adaptively on the electronic display device 200
in the created visual presentation format. The adaptively ren-
dered web page comprises the web page elements with the
modified display attributes. The rendering of the web page
adaptively may be based on predefined capabilities of the
electronic display device 200. The predefined capabilities of
the electronic display device 200 may comprise display size
of' the electronic display device 200 and memory of the elec-
tronic display device 200.

The embedded browser application 201 may also store the
user preferences. The stored preferences of the user may, for
example, comprise the presented display options selected by
the user over a period of time, the visual presentation format
of the adaptively rendered web page, and the modifications
made to the identified display attributes. The embedded
browser application 201 may also store user information on
the electronic display device 200. The user information may,
for example, be the geographical location of the user, user
interaction patterns on the embedded browser application
201, and user demographics. The embedded browser appli-
cation 201 adaptively renders successive web pages on the
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electronic display device 200 in the visual presentation for-
mat based on the stored user preferences and the user infor-
mation.

In order to modify the identified display attributes of the
web page elements of the adaptively rendered web page, the
user may further select the display options presented by the
embedded browser application 201 on the electronic display
device 200. The web page may also be adaptively rendered in
dissimilar visual presentation formats based on the user pref-
erences. The embedded browser application 201 may incor-
porate the modified display attributes of the web page ele-
ments of the adaptively rendered web page in each of the
dissimilar visual presentation formats based on the display
options selected by the user. For example, the user may define
the visual presentation format for the web page by selecting
one of the display options corresponding to each of the iden-
tified display attributes. The embedded browser application
201 may then apply adaptive rendering rules to the alterable
display attributes based on the selected display options to
adaptively render the web page in the visual presentation
format as defined by the user.

The user may also have control over the adaptively ren-
dered web page. The user may modify the selected display
options corresponding to each of the identified display
attributes to modify the web page in a dissimilar visual pre-
sentation format. The embedded browser application 201
may capture the visual presentation format of the adaptively
rendered web page for intelligently rendering multiple web
pages on the electronic display device 200 in the visual pre-
sentation format captured by the embedded browser applica-
tion 201. The embedded browser application 201 may also
capture the display options repeatedly selected by the user
over a period of time. The embedded browser application 201
may then create the visual presentation format by modifying
the identified display attributes of the web page elements
based on the captured display options. The embedded
browser application 201 may then intelligently render the
web page on the electronic display device 200 in the visual
presentation format.

The steps of identifying the alterable display attributes of
the web page elements and presenting the display options
may also be performed on a remote computing device. The
remote computing device comprises, for example, a service
provider system, a technical user system, a general personal
computer, etc. The user selects one or more of the presented
display options on the remote computing device. The remote
computing device may transmit the alterable display
attributes and the selection of the display options of the user
to the electronic display device 200 using one or more mul-
tiple data transmission channels and multiple data communi-
cation networks. The embedded browser application 201 may
then modity the alterable display attribute based on the user
selection obtained from the remote computing device. The
embedded browser application 201 may then create the visual
presentation format using the modified display attributes. The
embedded browser application 201 may then render the web
page adaptively on the electronic display device 200 in the
visual presentation format.

Consider an example where one of the web page elements
is a visual image on the web page. The visual image may be
used for pictorial representation of multimedia content on the
web page. The alterable display attributes of the visual image
may, for example, be dimensions of the visual image dis-
played on the web page. The dimensions of the visual image
on the web page may not conform to the display size of the
electronic display device 200. The user may need to modify
the dimensions of the visual image. Therefore, to enable the
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user to create a visual presentation format of the web page
with modified dimensions of the visual image, the embedded
browser application 201 presents the user with display
options to modify the dimensions of the visual image on the
electronic display device 200. The display options control
visual aspects of the visual image on the electronic display
device 200. The display options presented to the user for
modifying the dimensions of the visual image may, for
example, comprise an “Aspect Fit” display option and a “Page
instruction” display option as exemplarily illustrated in FIG.
3. The embedded browser application 201 applies adaptive
rendering rules on the dimensions of the visual image based
on the display options selected by the user to modify the
dimensions of the visual image.

It the width of the visual image exceeds the display size of
the electronic display device 200 and the user selects the
“Aspect Fit” display option, the embedded browser applica-
tion 201 applies an adaptive rendering rule for resizing the
visual image to conform to the display size of the electronic
display device 200. The embedded browser application 201
may modify the dimensions of the visual image, for example,
the width and height of the visual image, based on the applied
adaptive rendering rule to conform to the display size of the
electronic display device 200. The embedded browser appli-
cation 201 creates the visual presentation format by incorpo-
rating the modified width and the height of the visual image.
The embedded browser application 201 then adaptively ren-
ders the web page in the created visual presentation format
with the visual image in the modified width and the height on
the electronic display device 200 as exemplarily illustrated in
FIG. 4A.

If'the user selects the “Page Instruction” display option, the
embedded browser application 201 applies an adaptive ren-
dering rule for retaining dimensions of the visual image as
specified in the web page script of the web page to display the
visual image with the retained dimensions on the electronic
display device 200. The user selects the “Page Instruction”
display option for viewing the web page on a desktop of an
electronic display device 200 such as a computer through the
embedded browser application 201. The embedded browser
application 201 does not modity the dimensions of the visual
image based on the applied adaptive rendering rule for the
selected “Page Instruction” display option. The embedded
browser application 201 retains the dimensions of the visual
image specified in web page script of the web page for display
of'the visual image on the electronic display device 200 based
on the applied adaptive rendering rule for the “Page Instruc-
tion” display option. The web page script of the web page
contains information on the visual aspects of the web page
elements present in the web page. The embedded browser
application 201 then adaptively renders the web page on the
electronic display device 200 without modifying the dimen-
sions of the visual image on the web page as exemplarily
illustrated in FIG. 4B. If the dimensions of the visual image
exceed the display size of the electronic display device 200,
the user may have to scroll to view the adaptively rendered
visual image in entirety.

Consider an example where the web page elements are
functional buttons on the web page. The user may submit
forms, reset control values, etc. on the electronic display
device 200 through the embedded browser application 201 by
using the functional buttons. The alterable display attributes
of the functional buttons may, for example, be sizes of the
functional buttons displayed on the web page. The functional
buttons may be of different sizes depending on the sizes
specified in the web page script of the web page Text may also
be displayed on functional buttons of different sizes. In order
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to control the sizes of the functional buttons displayed on the
electronic display device 200, the embedded browser appli-
cation 201 presents the user with display options on the elec-
tronic display device 200. The display options presented for
modifying the sizes of the functional buttons may, for
example, comprise a “Truncate Text” display option, a “Mul-
tiline” display option, a “Marquee” display option, and a
“Page Instruction” display option.

If the width of the functional buttons exceeds the display
size of the electronic display device 200 and the user selects
the “Truncate Text” display option illustrated in FIG. 5, the
embedded browser application 201 applies an adaptive ren-
dering rule for resizing the width of the functional buttons to
fit the display size of the electronic display device 200. The
embedded browser application 201 also applies the adaptive
rendering rule for truncating text to be displayed on the func-
tional buttons if the text displayed on the functional buttons
does not fit within the resized width of the functional buttons
as illustrated in FIG. 6A. The embedded browser application
201 modifies the width of the functional buttons and truncates
the text displayed on the functional buttons in accordance
with the modified width of the functional buttons based on the
applied adaptive rendering rule for the “Truncate Text” dis-
play option. The embedded browser application 201 creates a
visual presentation format by incorporating the modified
width of the functional buttons and the truncated text to be
displayed on the functional buttons in the visual presentation
format. The embedded browser application 201 then adap-
tively renders the web page in the created visual presentation
format on the electronic display device 200 with the func-
tional buttons in the modified width and the truncated text
displayed on the functional buttons.

If the width of the functional buttons exceeds the display
size of the electronic display device 200 and the user selects
the “Multiline” display option illustrated in FIG. 5, the
embedded browser application 201 applies an adaptive ren-
dering rule for resizing the width of the functional buttons to
fit the display size of the electronic display device 200. The
embedded browser application 201 applies the adaptive ren-
dering rule for displaying the text on the functional buttons in
multiple lines by modifying the height of the functional but-
tons if the text to be displayed on the functional buttons does
not fit within the functional buttons with the modified width.
The user selects the “Multiline” display option to view the
text to be displayed on the functional buttons in multiple lines.
The embedded browser application 201 first modifies the
width of the functional buttons and then modifies the height of
the functional buttons to accommodate the text to be dis-
played in multiple lines on the functional buttons based on the
applied adaptive rendering rule for the “Multiline” display
option. The embedded browser application 201 then creates
the visual presentation format by incorporating the modified
width, the text in multiple lines and the modified height of the
functional buttons. The embedded browser application 201
then adaptively renders the web page in the created visual
presentation format on the electronic display device 200 with
the functional buttons in the modified width and the modified
height, and containing the text in multiple lines.

If the width of the functional buttons exceeds the display
size of the electronic display device 200 and the user selects
the “Marquee” display option, the embedded browser appli-
cation 201 applies an adaptive rendering rule for resizing the
width of the functional buttons to fit the display size of the
electronic display device 200. The embedded browser appli-
cation 201 also applies the adaptive rendering rule for dis-
playing partial text on the functional buttons if the text on the
functional buttons does not fit within the modified width of






