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ABSTRACT

These days, Web authors try to describe as much information as
possible in one page using various types of visual effects. This
information is visually fragmented into groupings. Blind users
read the Web contents in tag order, but visually fragmented
groupings are not accessible using tag order reading. In addition,
the Web contents are designed to be visually appealing using a lot
of images. This style makes nonvisual Web access harder.
Therefore we decided to develop an annotation-based transcoding
system to convert already-existing Web pages to be accessible,
which works between a Web server and a user. It consists of two
components,
commentary annotations. Structural annotations are used to
recognize visually fragmented groupings as well as to show the
importance and basic role of each group. Commentary annotations
are used to give users a useful description of each grouping. In this
paper, we will describe our transcoding method for nonvisual Web
access based on the annotations.

one for structural annotations and one for
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INTRODUCTION

Currently existing Web pages are mainly designed for
desktop computers by taking into account the screen
appearance. Web authors often try to present as much
information as possible on the screen. This information is
visually fragmented and organized into groups, so that
sighted users who use desktop computers can easily
recognize the page layout and the arrangement of the
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contents at a glance. Each group is set off by using visual
effects such as the different background colors, layout
tables, spacing and so on. Each visually fragmented
grouping has a role such as header or footer of a page,
index, advertisement, main content and so on.

These days, Web contents are used not only for desktop
computers, but also for small-screen devices and as voice
output. For these purposes already-existing Web contents
should be rendered to be suitable for each device, but mix
of important and less important information and visual
effects make this task much harder. Although it is crucial for
such a rendering system to analyze each visually fragmented
group and its role, it is almost impossible to automatically
detect them only by parsing HTML documents.

To solve this kind of problem for small-screen devices,
transcoding systems [6] have been developed, however, we
found that the requirements are different for small-screen
devices and voice output devices. The main issue for small-
screen devices is to split a page using each visually
fragmented group and to display each grouping on a small-
screen taking into account the limited capabilities of small
devices.

Our objective is to create an accessible page for the blind
who can only access the Web through voice output. Blind
users usually access the Web using screen readers
[7][11][18] or talking Web browsers [5][9]. These
applications allow them to read the contents in the linear
order of the HTML tags which are written in an HTML
document. It is impossible for the blind users to distinguish
visually fragmented groupings only from the sequence of
tags read to them. Also, it is difficult to recognize the role of
each group, since images are often used to show the role. So
these days, Web content is becoming increasingly
inaccessible to blind users.

We therefore propose using annotation-based transcoding to
improve nonvisual Web access for voice output. Our
proposed annotations consist of two types, structural
annotations and commentary annotations. Structural
annotations are used to recognize visually fragmented
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Figure 1: A sample of a complicated page for the nonvisual Web access (www.cnn.com)

groupings as well as to show the importance and basic role
of each group. Commentary annotations are used to give
users a useful description of each group. In this paper, we
will first discuss the necessity of annotations for transcoding
and report related work. We will then describe the
annotation-based transcoding for nonvisual Web access as
well as provide more information about the two components
of our annotation system.

After describing an authoring tool for these annotations, we
will give some examples of transcoded pages. Finally, we
will offer some conclusions and plans for the future.

NECESSITY OF ANNOTATIONS

Our research goal is to offer the Web as a new information
resource for the blind. As the first step in this direction, we
have developed a talking Web browser called Home Page
Reader (HPR) [1][2]. HPR allows blind users to navigate
through Web pages using a numeric keypad. The user
interface of HPR is very simple, so even computer novices

Search Advanced Search Images MP3/Audio Video
B

Boolean queny: @
=

Advanced Search Cheat Sheet
Sort by: |
. =1 — - _——
Figure 2: An example of a complicated form description
(www.altavista.com)
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can easily start accessing the Web after two or three hours'
training. It can read the Web content directly following tag
order as well as other screen readers, so it is very important
for nonvisual Web access that the contents should be laid
out according to the tags in a logical and meaningful way.
Also, the contents are requested to be compliant with the
HTML 4.0 standard and the guidelines [16] of Web
Accessibility Initiative (WAI) [13] of the World Wide Web
Consortium. These days, however, Web authors rarely
follow the HTML 4.0 standard or the WAI guidelines, since
they want to control the detailed visual appearance of their
Web content.

We have been studying methods for transcoding already
existing Web pages to be suitable for voice output. We have
been applying two approaches, one for automatic structural
transcoding and one for annotation-based transcoding. Both
methods have pros and cons. Automatic transcoding does
not require any manually produced annotations, while
annotation-based transcoding needs them. Annotation-based
transcoding can create an accessible page for voice output
similar to the visual appearance with annotations, while
automatic structural transcoding cannot deal with visual
effects nor add further description of the original content. In
this section, we will focus on two critical issues for
nonvisual Web access which automatic transcoding cannot
handle, and then we will explain the necessity of
annotations to resolve the issues.

ACCESSIBE LTD EXHIBIT 1032
Page 2 of 8



Use of Visually Fragmented Groupings

Web authors try to present as much information as possible
in one page. For this purpose, they fragment a page into
groupings, using various types of visual effects, such as
background colors, layout tables, spacing, horizontal lines
and so on. Each visually fragmented grouping has a role as
header or footer of a page, index, advertisement, main
content, shopping list and so on. These groupings and their
roles are easily recognized at the first glance, since Web
authors take account of the visual layout on the screen. This
authoring method makes it hard for the blind to navigate
through Web pages.

Figure 1 is a part of a top page of "cnn.com" which uses a
lot of layout tables. There are several issues in this page for
nonvisual Web access. We will report two of them. One is
that the main content (C) in the Figure 1 appears under the
date (A) on the screen. It is, however, described by using a
layout table in the HTML document, so the tag order is (A),
(B) and (C). When blind users read it, they hear the link list
at (B) after the date (A). The main contents (C) are read
after this. It means that blind users cannot recognize the
grouping which consists of (A) and (C). If the date and the
main contents are written in one cell of the table (within one
<td> (Table Data) tag), they can be read and recognized as
one group.

The other issue is that there is no delimiter between each
group allowing them to be distinguished nonvisually. The
logo at location (D), for example, is read right after the
video description box at location (E) without any
notification. Blind users cannot recognize if they are related
to each other or not. They need to listen to the entire
contents very carefully to understand the page layout and its
contents. If the changes between groups were indicated by
voice or sound, the nonvisual Web access would be much
easier. To resolve this issue, structural annotations would be
useful. Sighted annotators can specify each visually

I Get
Quote
Figure 3: An example of a non-descriptive form

fragmented grouping very easily. When the system can
recognize each grouping, it is possible to reorder each group
as well as add notifications of the boundaries of each group.

The Difficulty of Understanding the Role of Each Group
It is also very hard for the blind to recognize the role of
each visually fragmented grouping. Web authors often use
images to indicate a role for the group, since there is not
much space on the screen. Group (F) in Figure 1 is one
example. In this group, "click here" is the only text, so it is
impossible for the blind to understand the role of the group.
When an annotation which indicates the role of the group as
"advertisement" is provided, they can understand. That this
group is less important. Figure 2 is another example. The
type of the form in the Figure 2 is changed by clicking one
of the links above the form. It is hard for the blind users to
notice the role of the link list without any notification of a
grouping as well as a description of the form. When an
annotation which describes the role of this form as "the type
of the form is changed by clicking one of the links above the
form" is provided, they can understand that the form is used
for several purposes. Annotations for form elements would
be very useful. In the case of Figure 3, for example, the role
of this form is presented by an image which says "Get
Quote". So sighted users can easily recognize that this form
is for searching a quote, however, blind users only get the
information that there are an input box and a submit button
in the form, so there is no way for them to recognize the
role of this form.

In this way, annotations can be used effectively to transcode
already-existing Web pages to be suitable for voice output
for the blind, and to give users useful descriptions for Web
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Figure 4: The system architecture
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page navigation. Without transcoding Web pages or letting
Web authors know the importance of the Web accessibility,
the Web will be increasingly inaccessible to blind users in
the near future.

RELATED WORK
In this section, we will summarize related work and
compare it to our transcoding system.

(1) Annotation-based Web Content Transcoding [6]

This system is designed to transcode HTML documents to
be suitable for small-screen devices. It uses external
annotations to fragment a page for various kinds of small-
screen devices. Therefore, it needs to take account of
physical and performance constraints of the devices, such as
screen size, memory size and connection bandwidth. Both
systems recognize visually fragmented groupings by the
external annotations. However, they differ in that their main
objective is to fragment a page for small-screen devices and
our objective is to reorder visually fragmented groupings
according to the importance of each grouping and give
useful descriptions for voice output. We referred to their
vocabularies for structural annotations, but our commentary
annotations are defined by our unique requirements for
nonvisual Web access.

(2) Web Access Gateway [14]

This site is provided for visually impaired users. It
transcodes already existing Web pages automatically on the
fly. They try to remove images and create a text only page,
serialize all text information by removing tags, change font
size and color settings, enlarge images and so on. With

regard to serializing the text, HPR and JAWS have already
implemented it on the client-side. This site does it on the
server-side. We think that many functions are focused on
users with poor vision, and it is quite different from our
transcoding system which is mainly focused on nonvisual
Web access based on annotations.

(3) Commentary Annotations

The study of commentary annotations has been becoming
popular, with examples such as ComMenter [10], CoNote,
Group Annotation Tranducer [11] and Semantic
Transcoding [8]. The primary objective of these systems is
to share comments on Web content. Our objective is to
describe a set of elements of HTML tags for voice output,
so the use of our commentary annotations is different from
these systems.

(4) Others

ALT-server [3] was introduced in the Evaluation and Repair
Interest Group [15] of WAL This proposal is similar to our
system only regarding descriptive alternative text for
images. The use is limited to this purpose while our system
has capabilities for structural and commentary annotations.
Commentary annotations are used not only for an image, but
also for any element using HTML tags. They propose to
extend a browser on the client-side to use a corresponding
external file. Our proposal does not require any
modification on the client-side, and the whole system works
on the server-side.

Table 1: Vocabularies of our annotations

Tag Attrbute |

Description

start and end of an annotatn fie

<annotatbn>..</annotaton> urk' ¢

expressibn

the address of corresponding HTM L docum ents. k can be writen as a requbr

author=' ¢

e-mailaddress of an annotator

descrption of substiute text of an nage

<alemativess ..</atematives>

path=' ¢

| description of xpath of the inage

a set of eEments

<groups ..</group> tte=' ¢

[a tite for this group

members="'

|descrptin of xpath of each ekment 1 the set of the group

descrption of the in portance of a group oran ekEment

<inportance/> path=' ¢

descrption of xpath of the ekment

vale=' ¢&

a realnum ber show g the inportance fiom -1 to 1 defauk = 0)

a ok of a group oran eEment

path=' ¢

descrption of xpath of the ekment

<wk/>

&

sekctbn of tem s fora wk

"proper content" = mah content of a page

"updated hdex" = frequently updated hdexes

"general hdex" = generaldexes (ot updated often)

'nowk" = defaulvalie

"header" = headerof a page

"footer" = footerof a page

"advertisem ent" = banner or advertisem ent

"dekte" = group can be dekted

"Byout tabk" = a tabk tag & used for hyout purposes nl fora tabk ekm ents)

<descrptbns..</descripton:

free description of a group or an ekm ent. Exam pks of ekm ents: <form >, <ihputs,
<tabke>, <ing>, <area> of nage map

path=' &

[descriptin of xpath of the ekment
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<a href="ad.html">
<img src="ad.gif"></a>
<a href="ad.html">Click Here!</a>

<br>

<group title="Banner"“
@e@@@embers="/html/body/a[1]

@@@@html/body/a[2] ">
<role type="advertisement"/>
</group>
<group title="Today's topic™

<p><b>Today's topic</b></p>

Here is the main content of this page.

(A) Original html

@@@Pmembers="/html /body/p[1]
@ |/html/body/text () [1]">
<role type="proper content"/>

</group>
(B) Annotation file

<p><b>Today's topic</b></p>
Here is the main content of this page.<brs>
<img width="0" height="0" src="" alt="end of group">

<hr>

<br>

<a href="ad.html"><img src="ad.gif"></a>
<a href="ad.html">Click Here!</a>

<img width="0" height="0" src="" alt="end of group">

(C) Transcoded html

Figure 5: An example of structural annotation-based transcoding

<form action="http://foo.com/input/"
method="post">

<input name="yourname">

<input cache name="submit"

src="inputname.gif" type=image>

</form>

(A) Original html

<group title="quote search form"

"’,,@members=” html/body/form[1]">

<description>This form retrieves a
stock price. You can input
abbreviation of company name like
‘IBM’, and press submit
button.</descriptions>

group>

<description
path="/html /body/form[1] /input [2] ">
Search Quote</descriptions

(B) Annotation file

<input name="yourname">

<img width="16" height="16" src="http://www.ibm.com/access/question.gif"
alt="This form retrives a stock price. You can input abbreviation of
company name like ‘IBM’, and press submit button."s>

<form action="http://foo.com/input/" method="post">

<input cache name="submit" src="inputname.gif" type=image alt="Search

Quote" >
</form>
<img width="0" height="0" src="" alt="end of group">

(C) Transcoded html

Figure 6: An example of commentary annotation-based transcoding

OVERVIEW OF OUR ANNOTATION-BASED

TRANSCODING

In this section, we will first describe the architecture of our
system. Then annotations which consist of two components,
annotations and one for
commentary annotations will be described as well as our
transcoding method. Finally, we will discuss the required
characteristics of an authoring tool for our annotations.

such as one for structural

Architecture

Figure 4 shows the architecture
of our system. The system
consists of three components—a
proxy server, an annotation
database and an annotation
server. The proxy server is the
main component that transcodes
a target HTML document. Users
access our system by setting a
proxy server on their browser, or
they can use it through a gateway
server which does not require any
setting on the client-side.
However, the gateway server
sometimes causes problems in
the redirection process. We use
the 1IBM WebSphere
Transcoding Publisher (WTP)
[17] as a proxy server and our
transcoding system is
implemented as a plug-in to
WTP. It consists of a transcoding
module, an annotation manager
and an annotation file table.
When the transcoding module
receives a  target HTML
document, it sends the URL of
the target HTML document to the
annotation manager. The
annotation manager retrieves an
id list of proper annotation files
and sends it to the annotation
database. Finally, the transcoding
module  will  receive  the
annotation files which are sent by
the annotation database
according to the id list, and
transcodes the target HTML
document using the annotation
files.

The annotation server receives
annotation files which are created
by volunteers. It registers them to

the annotation database. Each annotation file is basically

specified for one URL. However, one page is sometimes

annotators.

similar to others, and in such cases, the annotation files can
be shared among those pages. This allows the annotation
server to accept wild card notations for URLs from

When an annotation file is registered to the annotation
database, the annotation server checks if the annotation file

can be used with any other pages in the site by calculating
the similarity of the DOM trees[S5]. To be more specific, it
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Figure 7: A snapshot of a transcoded page
(wWww.cnn.com)

compares the specified branch of the annotated DOM tree
with each branch of DOM trees of other pages in the site.
When it detects the similar branch, it will ask users if the
annotation can be applied as the annotation of the branch. In
this way, the system supports annotators that they will not
describe complicated regular expressions of URLs and
duplicated annotations.

Structural Annotation

As mentioned above, Web contents are often visually
fragmented into groupings to describe as much information
as possible in one page using various types of visual effects.
It is hard for the system to recognize each visually
fragmented grouping automatically. Table 1 shows the
vocabulary used in our annotations. The transcoding module
uses structural annotation to recognize visually fragmented
groupings. In the structural annotations, a <group> tag
indicates each group. The members attribute in a
<group> tag specifies a set of elements of a group. The
members attribute is written using XPaths[20]. Each group
has a role, so the role attribute is used for the basic role of
a group. An importance attribute is used to show the
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importance of a group. The transcoding module reorders
each grouping by referring to its role and importance. When
a group of today's articles on a news site is annotated as
"proper content" in the role attribute, for example, it
would be placed at the top of a page. When a group of
banners is annotated as "advertisement" in the role
attribute, it would be placed at the bottom of a page.

Figure 5 shows a simplified example of an original HTML
document, its annotation file and the transcoded HTML
document. The transcoding module inserts a delimiter for
each group using alternative text for the image which does
not appear on the screen.

As mentioned above, Web authors use a lot of visual effects
to show a role for each grouping, and this makes nonvisual
Web access harder. Commentary annotations are used to
give users a useful description of each group. Also, they can
be used to describe HTML tags, such as <table> tag,
<form> tag, <img> (image) tag, <area> tag and so on.
Figure 6 shows a simplified example of an original HTML
document, its annotation file and the transcoded HTML
document. The transcoding module inserts the comment in
the <description> tag into the original document as the
alternative text for an image.

Another useful example of commentary annotations is to
provide a comment for each <area> tag in an image map.
Image maps are used in many Web pages, but there is
usually no alternative text in each <areas tag, so it is very
useful to add such annotations. In addition, since such
image maps do not change often, the annotation files can
often be used for a long while.

An Authoring Tool for Annotations

It is extremely time-consuming to describe annotations
manually using a simple editor. It is crucial to have a
WYSIWYG authoring tool for annotations which is easily
operated by any computer user.

Our authoring tool is based on a browser's DOM interface
and an XML parser[19]. The XPath is determined using the
browser's DOM structure. When annotators specify a
visually fragmented grouping on the screen, they can select
all the objects in a group using a mouse. Then the authoring
tool internally finds an XPath notation to correspond the
selected text information. It tries to find the smallest higher-
level node that includes all of the objects during this
process. For example, assume that there are two paragraphs
in one cell. When a user selects only the first paragraph, the
XPath should be “.../td[1]1/p[1]1”. When a user
selects both paragraphs, the XPath should be
“.../td[11” rather than “.../td[1]/pl1]
| .../td[1]/p[2]”. In this way, when the contents in
the cell are changed, the annotation for the cell may remain
useful. Finally it defines the XPath in the members
attribute in the <group> tag of an annotation file. When
they annotate a role for a group, a dialog with a selection
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<annotation url="http://www.cnn.com/" time="*"

author="takagi@jp.ibm.com">
<group title=“Today'’s top article™

members="/html/body/table[1] /tbody [1] /tr[4]/td[1]/tab

le[1] /tbody[1]/tr[2]/td[3] |

/html/body/table[1] /tbody [1]/tr[4]/td[1] /table[1]/tbo
dy[1]/tr[3]/td[3]/table[1l] /tbody[1]/tr[1]/td[1]">

<role type="proper content"/>
<importance value="1"/>
</group>
<group title=“Category index"

path="/html/body/table[1] /tbody [1] /tr[4]/td[1l] /tablel

1] /tbody [1]/tr([2]/td[1] |

/html/body/table[1] /tbody [1]/tr[4]/td[1] /table[1]/tbo

dy[1]/tr[3]/td[1]">
<role type="general index"/>
</group>

Figure 8: A part of the annotation file of www.cnn.com

<annotation url="http://www.altavista.com/cgi-

bin/query?pg=ag&what=web/" time="*"
author="takagih@jp.ibm.com">

<group title="advanced search form"
members="/html/body/table [3]
/html/body/table [5] ">

<description>

A form for searching detailed conditions.

| /html/body/table[4] |

Input
conditions into the first input box, named "boolean

query". You can use "AND" and "OR" notations.
</description>
</group>

Figure 9: The annotation of the form in www.altavista.com

menu of roles will appear. They can also specify the
importance of a group at the same time. When they annotate
an element with a description, they first select the target
element and then an input box will appear.

EXAMPLES OF TRANSCODED PAGES

In this section, we describe our transcoding policy based on
the annotations. Figure 1 is a snapshot of the original CNN
top page and Figure 7 is a snapshot of a transcoded CNN
top page. Figure 8 is a part of the annotation file of
"www.cnn.com". There are 13 visually fragmented
groupings in the snapshot. Each grouping is annotated with
its role and importance. The roles should be defined by
annotators, but the importance is sometimes automatically
defined by its role. When the role is "advertisement", for
example, its importance is defined as "-0.8". It means that
this group is placed at the bottom of a page. When an
annotator defined some group as "-1", it will be placed at
the extreme bottom of the page. The "proper content" is
defined as "0.8", so it is placed at the top of the page. When
there is no annotation for the role and importance, the
system automatically assigns the default settings, as "no
role" for the role and "0" for the importance. The system
inserts an image map at the top of a page to link directly to
each group in the page. In the case of Figure 7, there are 13
links in the image map. And each <area> tag has
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alternative text which indicates a role of each
group. The system also inserts an "end of
group" comment at the end of each group as
an alternative text for an image to present a
voice delimiter between each group. This
image is sized as "0" in an <img> tag, so
sighted users will not see it.

We described the necessity of commentary
annotations using Figure 3. Figure 9 is an
annotation file to solve this problem. Figure
10 is an example of the voice output by HPR,
and Figure 11 is a snapshot of the transcoded
page. Visually, the image for the alternative
text is presented as a question mark to allow
sighted users to check the comment. In this
way, blind users will effectively understand
Web content by accessing transcoded pages
produced by our  annotation-based
transcoding system.

CONCLUSION

In this paper, we first discussed the necessity
of  annotation-based transcoding and
summarized some related work. Then we
described the overview of our transcoding
system. Our system transcodes already-
existing Web pages to be suitable for voice
output using external annotations. Our
proposed annotations consist of two
components, one for structural annotations
and one for commentary annotations.
Structural annotations are used for reordering each visually
fragmented grouping according to its importance.
Commentary annotations are used for giving useful
description of the contents. We then discussed a
WYSIWYG authoring tool for our annotations which can be
easily used by any computer user. Finally, we showed
examples of transcoded pages produced by our transcoding
method based on the annotations.

Now we have to think of ways to put our system into
practice to improve the Web accessibility for the blind. It
would be the best if we could ask original content authors to
annotate their pages by themselves. However, it will take
time to let them know the necessity of the annotations. It is
becoming well known that the inclusion of alternative text
for images and image maps is important, but in many pages
we still find images and image maps without any alternative
text. So we hope to ask volunteers to help describe the
annotations for our system. The notation of our annotations
is designed to be as simple as possible to encourage many
volunteers' participation. Also, we try to use one annotation
file for as many pages as possible by checking the similarity
of neighboring pages. We can also extend the lifetime of the
annotations by defining appropriate XPaths in the

ACCESSIBE LTD EXHIBIT 1032
Page 7 of 8



members attribute so they are not affected by every update
of a few sentences.

Next, we hope to create transcoded pages which look almost
the same as the original pages using Cascading Style Sheets.
This approach will also improve copyright protection by not
creating completely new pages during the transcoding
process. Then, we plan to support the capability of users to
use profiles to apply their personal requirements flexibly.
One example would be allowing the user to define whether
or not descriptions are needed. When users are computer
novices, they would need to have as many descriptions as
possible by taking full advantage of all annotations.
However, when they become more advanced, they would
probably prefer to have less verbose descriptions.

For annotators, we have not yet provided annotation-time
transcoding on the client-side, so we would like to enhance
our system to allow this functionality. It is also important
for the system to recognize when a page layout which
affects an existing annotation file is changed. If it is
possible, we would like to automatically warn annotators to
modify annotation files. In this way, annotation files can be
used longer with fewer modifications.

We hope that our annotation-based transcoding will
improve nonvisual Web access for the blind, as well as
spreading awareness of the importance of Web accessibility.
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