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ABSTRACT

This paper studies the problem of extracting data records on
the response pages returned from web databases or search
engines. Existing solutions to this problem are based pri-
marily on analyzing the HTML DOM trees and tags of the
response pages. While these solutions can achieve good re-
sults, they are too heavily dependent on the specifics of
HTML and they may have to be changed should the re-
sponse pages are written in a totally different markup lan-
guage. In this paper, we propose a novel and language in-
dependent technique to solve the data extraction problem.
Our proposed solution performs the extraction using only
the visual information of the response pages when they are
rendered on web browsers. We analyze several types of vi-
sual features in this paper. We also propose a new mea-
sure revision to evaluate the extraction performance. This
measure reflects perfect extraction ratio among all response
pages. Our experimental results indicate that this vision-
based approach can achieve very high extraction accuracy.
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1. INTRODUCTION

The World Wide Web has close to one million searchable
information sources according to a recent survey[l]. These
searchable information sources include both search engines
and Web databases. By posting queries to the search inter-
faces of these information sources, useful information from
them can be retrieved. Often the retrieved information
(query results) is wrapped on response pages returned by
these systems in the form of data records, each of which
corresponds to an entity such as a document or a book.
Data records are usually displayed visually neatly on Web
browsers to ease the consumption of human users. In Figure
1, a number of book records are listed on a response page
from Amazon.com.
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Figure 1: A response page from Amazon

However, to make the retrieved data records machine pro-
cessable, which is needed in many applications such as deep
web crawling and metasearching, they need to be extracted
from the response pages. In this paper, we study the prob-
lem of automatically extracting the data records from the
response pages of web-based search systems.

The problem of web data extraction has received a lot
of attention in recent years[2][5][6][7][8]. The existing solu-
tions are mainly based on analyzing the HTML source files
of the response pages. Although they can achieve reason-
ably high accuracies in the reported experimental results,
the current studies of this problem have several limitations.
First, HTML-based approaches suffer from the following
problems: (1) HTML itself is still evolving and when new
versions or new tags appear, the previous solutions will have
to be amended repeatedly to adapt to new specifications and
new tags. (2) Most previous solutions only considered the
HTML files that do not include scripts such as JavaScript
and CSS. As more and more web pages use more complex
JavaScript and CSS to influence the structure of web pages,
the applicability of the existing solutions will become lower.
(3) If HTML is replaced by a new language in the future,
then previous solutions will have to be revised greatly or
even abandoned, and other approaches must be proposed to
accommodate the new language. Second, traditional perfor-
mance measures, precision and recall, do not fully reflect the
quality of the extraction. Third, most performance studies
used small data sets, which is inadequate in assuring the
impartiality of the experimental results.

There are already some works [9][12] that analyze the lay-
out structure of web pages. They try to effectively repre-
sent and understand the presentation structure of web pages,
which are physical structure independent. But the research
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