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Introduction

Searching the web is one of the most

frequent information access tasks nowadays

… but it is often also one of the most

frustrating ones.

More efforts designing and developing

algorithms to improve the query process, less

done to help the users to analyze the results.
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Searching the Web

Search engine research focused with

the search process (efficiency and

effectiveness).

It’s up to the user to determine the page

to get.

to find the needle in the

document haystackVisualizatio
n
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Web Result Visualization

Keyword in Context (KWIC)

It fails to show how a relevant page is
related to the content of the entire web
site it belongs to.
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Designing interfaces

site level

to maximize the amount of useful

information that users obtain as a result

of a web search, and

to minimize the cognitive load needed

to interpret it.

document

level
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Document level

The structure of the web page could be of

great interest for the user

– it can show the overall complexity of the page

– and where the relevant parts of the document are.

This is especially important for complex

pages, which use different structural elements

like tables, graphics, columns, etc.
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Web site level

The web pages returned as results of a

query could be displayed in relation to

the overall structure of the web sites

they belong to.

Web sites could be ordered by their

relevance with respect to the query.
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Relevance of a web site?

If many of its web pages are relevant to the
query the site is relevant.

Other factors:
– How deeply a page is in the site?

– Are there other relevant web pages linked to it?

– It can give the user an overview of the context in
which the potentially relevant page is placed.

– Browsing for finding information.

Taking the structure into account is necessary
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Results context

To reduce the cardinality of the results

set without losing recall in the process.

We use information visualization to

achieve this.

To add an additional logical level of

r esults presentation before the web

page level: the web site level.
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Tilebars, Relevance Curves

and Thumbnails

Tilebars
Relevance

Curves
Thumbnail
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DocBall

An extension of the DocBall

visualization metaphor which enables

the visualization of both web pages and

web sites in a clear and consistent way.

This metaphor has been applied to the

design and implementation of a proof-

of-concept web search engine called

Bubble.
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WebDocBall

An extension of the
DocBall metaphor to the
Web domain
– Web pages has some

structure: HTML, XML.

A visual metaphor that
can explain the user
– why a Web document was

retrieved

– by showing where in the
structure of the document
estimated relevance lies.
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Extracting Structure from a

Web Document

Random URL generator using Google
• 30,000 distinct HTML pages,

• 13,124,339 HTML labels

• the most often used labels were

– content, p-implied, td, br, tr, img, p, comment,
table, span, li, script, div, meta, input, title,

center, hr, ul, body, html, head, form, link,
select, frame, object, ol.

We consider only those labels with evident
structural meaning, used to express
hierarchical relations.

Context Representation for Web Search Results 18



Context Representation for Web Search Results 19

WebDocBall

Can be considered as the representation of a
tree structure.

Web documents with many levels, the height
of the rings decreases the deeper the
structural level it represents.
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DocBall applied to a Web Site

When we apply the DocBall representation to
web sites the objective is to show to the user:
– the structure of the web site,

– which are the relevant pages in the site,

– and how relevant is the whole site.

This allows the user to have an overall view
of the site but also to go directly to the most
relevant pages in the site.
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From a web site to a

WebSiteBall

Some general hypotheses for most web sites:
– Web sites are relatively homogeneous sets of web

pages, that is, they are about loosely related
topics. So linked web pages are somehow
topically related.

– Pages of the web sites are linked with a large
number of redundant links, for the user’s
convenience.

We need to transform the web site traversal
graph into a tree.
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From a web site to a

WebSiteBall
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From a web site to a

WebSiteBall

In the first prototype, we used a very simple
propagation function:
– each page’s relevance is evaluated independently,

– but just computes it for the entire site using the
average relevance value of all web pages in a site.
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The Bubble System

Web search engine called Bubble that uses
WebSiteBalls and WebDocBalls to represent
the results of a search.

The user can choose among three different
query objectives:
– web sites;

– web pages;

– speciÞc Þle types in web pages.
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Searching web pages
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Viewing a WDB from a WSB
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Evaluation

Using a user and task oriented approach

– the full site of the University of Strathclyde,

– 10 users to locate pages relevant to some user-

deÞned task

– bubble and alternative system that presented the
results as a ßat list of web pages

– both with the same model to estimate relevance
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Evaluation

Q1: Rate how much you were able to
accomplish the task
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Evaluation

Q2: Rate the complexity of the task
completion
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Evaluation

Q3: Rate the complexity of the use of the
system for this task
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Evaluation

Q4: Rate the complexity of the interpretation

of the search results for this task
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Evaluation

Q5: Rate how the results presentation helped
you Þnd the information sought for this task
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Conclusions

It is very important to design and develop
information visualization techniques that
represent the context in which a document is
estimated to be relevant.

This is particularly important in web
searching, given the complexity of the task
and the complexity and ambiguity of the
relations existing between web pages in a
web site and between elements of a web
page.



Context Representation for Web Search Results 35

Future work

Redesign of Bubble, following a

formative design approach.

To design of a more powerful relevance

propagation algorithm that should

enable a more precise and fast estimate

of the relevance of a web site from its

page
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Context representation for

web search results

Questions?


