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ABSTRACT

Visually disabled individuals use screen readers to browse
the Web. Sequential processing of screen readers makes
Web browsing time-consuming and strenuous. The prob-
lem is further exacerbated when conducting Web transac-
tions (e.g. buying books, paying utility bills, etc.), which
typically involve a number of steps spanning several pages.
Thus browsing becomes fatigue inducing and causes signifi-
cant information overload. But usually one needs only small
segments of Web pages for completing a Web transaction.
Identifying and presenting such segments from Web pages
can reduce information overload. An interesting idea is to
use context surrounding a link to identify relevant informa-
tion on the next Web page. I describe how context analysis
coupled with Web content analysis can identify relevant con-
tent segments. Preliminary results based on my system in-
corporating this idea, show a lot of promise in combating the
information overload problem encountered by visually dis-
abled individuals when they do transactions over the Web.

Categories and Subject Descriptors

H.5.2 [Information Interfaces and Presentation]: User
Interfaces—natural language, Voice 1/0

General Terms

Algorithms, Design, Human Factors, Experimentation.

Keywords

Web Transaction, Context, Semantic Concept, Screen-Reader

1. INTRODUCTION

The Web has become an indispensable source of informa-
tion. The primary mode of interaction with the Web is via
graphical browsers, which are designed for visual interaction.
As we browse the Web, we have to filter through a lot of ir-
relevant data. Sighted individuals can quickly segment any
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Web page and identify the information that is most relevant
to them.

Individuals with visual disabilities, have to use screen read-
ers [3, 1], which typically process Web pages sequentially.
Although they provide short-cuts to skip segments of text,
users still have to listen or skip through substantial page con-
tent before they get to the information. Thus Web browsing
can cause significant information overload.

This problem is further exacerbated when Web browsing
spans several pages as in online transactions, e.g. shop-
ping, registrations, bill payments, etc. In particular, the
loss of spatially organized content makes it difficult for users
to comprehend the sequence of transactional steps. Thus,
combating this information overload problem is critical espe-
cially when doing transactions using non-visual interaction
modalities such as speech.

In this paper, I describe my ongoing research work on
techniques to combat this information overload problem.
Broadly, my approach partitions the Web page into seg-
ments, and identifies important segments containing seman-
tic concepts (e.g. AddToCart, SearchForm) for conducting
Web transaction. The key idea is to use the context sur-
rounding a link (link context analysis is described in [4]) to
identify the relevant segment on the next Web page. Such
relevant segment contains semantic concept (e.g. Search Re-
sult, Item Details) for conducting Web transaction.

I have developed an algorithm to extract other important
segments containing semantic concepts (e.g. AddToCart,
SearchForm) using a small set of keywords (e.g. addtocart,
search, shopping cart, checkout) as base knowledge. Then
these relevant segments are presented to the user instead of
the entire Web page. Such focused content delivery is the
answer to the information overload problem.

2. ARCHITECTURE

Figure 1 shows the architecture of the system. The Browser
Object module downloads the Web page every time the user
requests a new page to be retrieved. Geometric Analyzer
partitions the Web page into geometric segments containing
semantically relevant items.

Context Analyzer is called twice for each Web page
access. When the user follows a link, the module collects
the context of the link. When a new page is retrieved, the
module executes our algorithm in [4] to locate the content
segment identified to be the most relevant with respect to
the context of the followed link.

Concept Extractor identifies the semantic concept present
in the most relevant segment. This module also identifies



other concepts using a base knowledge containing keywords
related to semantic concepts.

Users communicate with the system through the Inter-
face Manager. It uses VoiceXML dialogs to interact with
the users and presents the relevant segments in the Web
page.

3. APPROACH

Here I briefly describe the main techniques used in the
system.

Geometric Segmentation:

Observing that semantically related items exhibit spatial
locality in Web pages [5] and share similar geometric align-
ment, I have developed a geometric Web page segmentation
algorithm described in [4], that partitions the Web page into
segments containing semantically related items. The algo-
rithm exploits the layout and alignment of different Web
page components to partition the Web page into geomet-
ric segments. Semantic concepts are contained within such
geometric segments.

Context Analysis:

I have developed the context analyzer for CSurf [4], a
context-directed non-visual Web browser. On following a
link, context analyzer captures the context of the link, em-

ploying a simple topic-boundary detection technique [4]. Then,

it uses the context and a Support Vector Machine (SVM),
a statistical machine-learning model, to identify the most
relevant segment on the next Web page.

Concept Extraction:

The semantic concepts (e.g. Search Result, Item Detail)
present in the relevant segment are identified by context
analysis. To identify other concepts (e.g. AddToCart), a
small set of keywords is used as base knowledge. For exam-
ple, the keywords “addtocart”, “shopping cart” are used to
identify “AddToCart” concept. The geometric segment that
contains such keywords (relevant to a semantic concept) is
identified as the segment containing the semantic concept.

4. EVALUATION

I have evaluated the main components of the system. The
geometric segmentation and context analysis algorithm have
been extensively evaluated. The evaluation result of these
algorithms exhibit reasonably high precision and recall (see
[4] for evaluation result of context analysis). A preliminary
evaluation of the concept extractor for 12 Websites has been
done. Extensive evaluation of the concept extractor is work
in progress.

I plan to conduct user studies of the integrated system
with blind as well as blind and deaf students at Helen Keller
Services for the Blind and the Helen Keller National Center
in New York.

S. RELATED WORK

This work has broad connections with research in non-
visual Web access, Web page segmentation, etc.

Blind users access the Web using screen-readers, such as
JAWS [3] and IBM’s Home Page Reader [1]. BrookesTalk
[7] facilitates non-visual Web access by providing a summary
of the Web page, by using NLP-based text abstracting and
summarization techniques.

Substantial research has been done on segmenting Web
documents [6, 2]. These techniques are either domain spe-
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Figure 1: Architecture of the System

cific [6] or depend on fixed sets of manually specified rules
[2]. In contrast, my geometric segmentation is scalable over
domains and does not depend on manually specified rules.

6. CONCLUSION

The use of complete Web pages for doing online transac-
tions using non-visual interaction modalities can cause se-
vere information overload. In this paper, I described a novel
technique centered on contextual information surrounding a
hyper-link coupled with very limited and shallow domain
knowledge to combat this information overload problem.
Preliminary experimental evidence of my system shows sig-
nificant promise.
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