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This paper presents a platform for multifaceted product search using Semantic Web technology. Online shops
can use a ping service to submit their RDFa annotated Web pages for processing. The platform is able to pro-
cess these RDFa annotated (X)HTML pages and aggregate product information coming from different Web
stores. We propose solutions for the identification of products and the mapping of the categories in this pro-
cess. Furthermore, when a loose vocabulary such as the Google RDFa vocabulary is used, the platform deals
with the issue of heterogeneous information (e.g., currencies, rating scales, etc.).
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1. Introduction

Online product search, as a tool to help customers find their prod-
ucts of interest, has become more important than ever as consumers
nowadays purchase more often on the Web [1]. This is due to the fact
that there is an increase in product specificity and consumer prefer-
ence variation. The most important reason for this is technical ad-
vancement, as this has led to a large increase of different product
types. A second reason is that general wealth increase causes con-
sumers to strengthen their preferences. The search space on the
Web for products has also grown, which makes product search even
more important.

There are several problems with the current state of product
search on the Web. First, the search engines cannot deal properly
with synonyms and homonyms. Second, there is no good support
for multiple languages, and more importantly, the aggregation of
Web-wide information is seldom done. This is clear when we analyze
the way we search for products on the Web. We keep switching back
and forth from search results to find, for example, the cheapest price
of a certain product. It would be useful if the product information is
aggregated and shown to the user in one unified view. Third, there
is no parametric Web-wide search available. Users cannot use queries
like ‘all solar panels which give 12A output and cost less than $2000'.

There are some localized, as opposed to Web-wide, product search
Web sites where the user can perform this kind of parametric search.
Usually these search engines only support basic product properties.
Examples of these properties are the brand, the price, and the review
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rating of a product. Shopping.com, Google Products, and Shopzilla.com
are three well-known parametric product search engines of such
kind.

A user can search, for example, for a washing machine with a max-
imum price of £750 of the brand ‘Bosch’. Fig. 1 shows an example of
this search. The user specifies the query constraints and the search
engine queries the database, which contains all products, in order to
display the washing machines that fulfill the requirements of the
user. As a result of this, only stores that are indexed in the database
of the search engine are shown.

The databases of these kinds of search engines are updated
through application programming interfaces (APIs) of Web shops
that sell products. Of course, not every Web shop has an API and/or
data feed possibilities. Furthermore, every search engine has its own
standards which have to be obeyed by the Web shops. For instance,
the API of Shopping.com is different than the API of Shopzilla. This
means that not every Web shop will have their data prepared for
both Shopping.com and Shopzilla. As it is costly to adjust data to a
standard, it is not likely that a single search engine will receive data
from all Web shops. By annotating Web pages with information on
the Semantic Web, the APIs of nowadays can be made obsolete. The
annotated information is also publicly available, which enables a
search engine to gather product information directly from Web pages.

There is one severe consequence of the current situation of prod-
uct search. Because a user is not going to view all presented search re-
sults, there is a chance that (s)he cannot precisely find a product that
matches his or her criteria. What happens is that users more quickly
start to focus on the price and give less weight to the product features.
The result is that a fierce price competition arises. This can be consid-
ered negative for both consumers and companies, as a user can prefer
a product that meets all requirements but has a slightly higher price.
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Fig. 1. Shopping for a ‘Bosch’ washing machine on Shopping.com.

With semantic search, the companies can develop new business
models, because consumers can find the very specific products they
are searching for, easier than before.

We have seen how Semantic Web can enhance online product
search. In order to make this work, automatic aggregation of product
information has to be made possible. The main goal of this research is
to show how we can effectively aggregate product information from
different sources. In this paper, we focus particularly focus on aligning
product names (product identification) and categories (category
mapping) from different Web shops. Product identification is the
first step when an annotated Web page is processed. The actual prod-
uct that is described on that Web page has to be identified in order to
be able to perform aggregation of product properties (e.g., prices, re-
views, etc.). Category mapping is necessary in order to make it possi-
ble for users to use the category facet in the user interface. Each
product category that occurs in the product description needs to be
mapped to a category from the internal product category hierarchy.
As part of this research, we provide an implementation of this plat-
form, the XploreProducts.com Web application, which uses a multi-
faceted user interface and is available online at http://www.
xploreproducts.com. We do not cover product search engine algo-
rithms, as our focus lies on the aggregation of product information.
Further, we propose a solution that solves several issues that current
product search engines face. These issues are based on the fact that
(product) information on pages is often not well-structured. Product
information is usually annotated using a loose vocabulary because
there is no widely accepted standard for product names, categories,
currencies, scales, units, etc. [2].

Web shops can provide their product offerings on XplorePro-
ducts.com simply by supplying the URLs of their product Web
pages. This is called the ping service of XploreProducts.com. The

provided URLs should point to Web pages that have been annotated
using the data-vocabulary.org RDFa vocabulary. We choose to use
this vocabulary because it is easy to use and already supported by
Google. This vocabulary is a good example of a simple and non-
restrictive (loose) vocabulary. A loose vocabulary is characterized by
the fact that the range of properties is not well-defined. For example,
for the range of the price property in the data-vocabulary.org RDFa
vocabulary, it is not specified if it should be a string, float data type,
or some other data type. Some users can specify ‘$199!" as the price
while others might use ‘199.99'. This makes it easy to use by users,
but poses issues for automatic aggregation of information.

Although Google is supporting the data-vocabulary.org vocabulary,
it is not using it to improve the search engine by aggregating the
product information that is annotated on Web pages. The search
queries are still based on keywords, like in every traditional search
engine. Currently, Google is only using these annotations for the pre-
sentation of their search results. Fig. 2 shows a screen shot of one of
the results of a search query on Google.com. As a result of annotating
the Web page of the ‘Art of Pizza’ restaurant on yelp.com, Google can
show information about the price, reviews, etc. We expect that Google's
support for these, so-called, rich snippets [3] will lead to a fast adoption
of RDFa and/or microformats, to improve search, presentation, and
ranking of information.

The Art of Pizza - Lakeview - Chicago, IL

#drdrdedr 388 reviews - Price range. $

388 Reviews of The Art of Pizza "The Art of Pizza is GOOD! They should have definitely
warked on the name ['ll bet a lot of people think this isn'ta real ...

[ Show map of 3033 N Ashland Ave, Chicago, IL 60657-3035
www.yelp.com/biz/the-art-of-pizza-chicago - 1 hour ago - Cached - Similar

Fig. 2. A result of searching for ‘Art of Pizza restaurant’ on Google.com.
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