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Abstract—E-Commerce is a direct extension of digitali-

zation of our economy; it begins to have an important 

place in the internet’s user’s lives. The main problems of 

e-Commerce are the extraction of relevant informations 

about products, how to provide users with products that 

meet their needs, hence the need to have relevant infor-

mation retrieval system ie with high accuracy and the 

lack of works in this field. This paper presents an infor-

mation retrieval system based on an e-commerce ontolo-

gy representing the different properties of the products 

on the internet and which will be used to establish the 

model of the index. At the end of this paper we have ap-

plied our product information retrieval system on a fam-

ous e-commerce web site, the results show that our sys-

tem will help users to acquire the desired information on 

products that meet their needs. 

 

Index Terms—E-commerce, information retrieval, in-

dexing, ontology, web semantic  

——————————      —————————— 

1 INTRODUCTION

uying online has become a new trend, now the con-
sumer doesn't need to travel to purchase products, 

nowadays many online shop have emerged, they offer a 
range of products and their characteristics. 

It makes life easier for users of the internet because it 
gives user the ability to search and purchase the products 
they need, that's why these shops or sites shall have a 
retrieval information system to respond to users requests 
to find the products that correspond to their needs.  
 

The field of e-commerce confronts several problems 
among which we quote: the acquisition, storage, retrieval 
and filtering information… etc. Research and information 
filtering are two primordial issues for both e-commerce 
sites and users that allow them to retrieve the product 
informations they need and be able to choose the prod-
ucts that best meet these needs especially users seek low-
er cost products using familiar languages and terminolo-
gies. However, the rich and various descriptions that sel-
lers use to describe their products increase the difficulty 
of locating the products and services accurately and effec-
tively. That different vendors can adopt different ways to 
describe the same product - they could adopt different 
sets of attributes or vocabularies to describe the same 
product. For example: name, classification, brand, price, 
Accessories ….  

 

Although there are lot of search engines (google.com, 
baidu.com, yahoo.com, http://ese.rfe.org/, etc.) in the 
Internet, they can’t satisfy the user’s need because of their 
low recall and precision [1], because most search engines 
are keyword-based. While there is a semantic gap be-
tween keywords and concepts, for instance, the same 
keywords may have different meanings in different con-
texts, as a result, the returned results only match the us-
er’s query in words rather than in concepts.  

Especially for the search of product information, the 
current search engines based on keywords have even low 
recall ratio because of the problem we have already men-
tioned that the same product may have different classifi-
cations, different names and different descriptions literal-
ly. So when a customer wants to purchase a product on 
the web, he has to browse as many websites as he can to 
acquire the appropriate information about the desired 
product’s characteristics, attributes, performances, prices 
and so on. Obviously, it is not conducive to carry out e-
commerce transactions as customers have to do so much 
boring and time-consuming work. 

 
In the literature we found several of semantic informa-

tion retrieval systems for different fields like distance 
learning [2], but we found no specific semantic search en-
gine for e-commerce. Our goal is to propose semantic 
information retrieval system to   help the user to acquire  

B 
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the desired information on desired products and address 
the problems mentioned above to improve the relevance 
of IRS (Information retrieval system) by adopting seman-
tic web technologies.  

 
We started by creating a product ontology that 

represents products's informations, our index model that 
will be fueled by information extracted from e-shopping 
pages and suggest a system or research approach based 
on this ontology. 

This article will be divided as follows: we define in the 
next section some web extraction methods, the subse-
quent section presents our contribution as well as our 
information retrieval system, the last section presents 
conclusion and perspectives. 

2 RELATED WORKS 

The main source of e-commerce information, ie informa-
tions about the products on sale is internet or internet 
web pages. To respond user requests for information 
about products and display products that meet their 
needs, we need to extract information from web pages, 
filter it and display the result to the user. So the first prob-
lem we confront is the extraction of information. 
Several approaches have been proposed, in this article we 
will present some of them that we have found important: 
-―Gene / Clone approach, the structural prefix and struc-
tural suffix‖ is a generic approach applicable to all areas. 
-―Knowledge-based Wrapper Generation by Using XML‖ 
approach:  This data extraction method is based on the 
representation of both the domain knowledge and the 
wrapper by XML files. 
-‖A Shopping Agent That Automatically Constructs 
Wrappers for Semi-Structured Online Vendors", proposes 
a shopping agent with an inductive learning method, to 
our knowledge this approach is the only specific to e-
commerce. 

 
2.1 Presentation of the approach “Gene / Clone 

approach, the structural prefix and structural 
suffix” 

The objective of the approach "gene / clone approach, the 
structural and structural prefix suffix" [3] is to generate 
the gene that is the smallest repetitive substructure con-
taining all values of example instances. 
From this repetitive structure, the search of clones allows 
to retrieve other instances of the relationship to extract. 
Instead of searching for relevant information, the ap-
proach looks for the relevant nodes.  

The process of  “ GENE / CLONE WITH 
STRUCTURAL PREFIXES AND SUFFIXES ” 

approach 

 
 

 
The approach "GENE / CLONE WITH STRUCTURAL 
PREFIXES AND SUFFIXES" is used to retrieve informa-
tion from the Web, it is to use a set of examples bodies 
and work on the structure of the source documents.It  
 
consists of using a set of examples instances and working 
on the structure of the source documents. 
The application of this method, requires to transform the 
html pages, from which we want to extract the relevant 
information into xhtml or xml pages in order to benefit of 
the tree structure of xml documents. 
 
To know the relevant informations to be extracted, the 
user uses some examples to express his needs in terms of 
relevant informations to be extracted. Each example is 
called instance or instance example. 
After the user enters k instances examples: 
t1 =(t11 ,t21 ,....,tn1 ) , t2 =(t12 ,t22 ,....,tn2 ) ,........, tk =(t1k 
,t2k ,....,tnk ), we seek the gene generated by each example 
instance tj that we note g( j ) (the smallest repetitive sub-
structure containing all the values of the instance tj ), then 
the valid structural prefixes and the valid structural suf-
fixes of the gene g(1) (gene generated by the first instance) 
are determined by comparing the structural prefixes and 
the structural suffixes of the nodes of the gene g (1) with 
the structural prefixes and the structural suffixes of the 
nodes of other genes. 
Finally to find all clones of the gene and recover the other 
instances of the relation to extract, all the structural in-
formation of the G gene (1) and also the structural valid 
prefixes and structural valid suffixes that valid structural 
gene are used. 

2.2 Knowledge-based Wrapper Generation by 
Using XML  

This data extraction method [4] is based on the represen-
tation of both the domain knowledge and the wrapper by 
XML files. This approach increase modularity, flexibility, 
and interoperability by providing more formal represen-
tation of extraction rules. The implementation of this ap-
proach: XTROS includes several modules: interface mod-
ule, the learner, and the interpreter. 

The interface module 

Forms a user query by combining the query template of 
the site with user inputs, and sends it to the correspond-
ing site to obtain the search result pages in HTML form. 

 

The learner 

The learner is the main learning module that generates a 
wrapper for each site. This module analyzes the content 
of the HTML page passed from the interface, and con-
structs extraction rules by referring to the domain know-
ledge. 
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Domain Knowledge: 

Domain knowledge describes the terms, concepts and 
relationships used to a particular field of application. 
Each knowledge domain is represented by a structure 
<KNOWLEDGE> .. </ KNOWLEDGE> in the XML file 
witch represents the XTROS's knowledge. Each element 
of knowledge (KNOWLEDGE) contains a list of objects  
structure (<OBJECTS> .. </ OBJECTS>) whose values 
will be the extraction target. 
For each object we constitute two components <ONTOL-
OGY> and <FORMAT>. 
<ONTOLOGY> lists the terms that are used to recognize 
the existence of an object. In the example, the PRICE ob-
ject has PRICE and $ as its <ONTOLOGY> terms, which 
means that a line will be recognized as PRICE if it con-
tains the string "PRICE", the symbol $, or both. 
<FORMAT> describes the data type of the object value 
and the positional relationship between the ontological 
terms and the values. For example, the <FORMAT> of 
PRICE tells that its data type is the digit, and the price 
value can appear before or after the ontological term. 

 

The interpreter module: 

The interpreter module executes the learned wrappers to 
extract the specific parts of information from the HTML 
pages. 
 

Wrapper Generation: 

The entry HTML page is composed of three parts: the 
header (H), the list of item descriptions (L), and the tail 
(T). 
(H) and (T) are redundant and does not contain relevant 
informaions, are ignored. 
(L) is a list of descriptions (IDs) that match the query, it 
can be expressed as: L = <ID1, ID2, ........, IDn>. An ID 
consists of several attributes that notes ID = <A1, A2 ...>. 
In the example of real estate, are represented by 
attributes: price, number of bedrooms… 
The learning phase of the wrapper is designed to recog-
nize the beginning and the end of the position of L, to do 
this the generation of wrapper is divided into three phas-
es: Converting into Logical Lines, determining the mean-
ing of logical lines, and finding the most frequent reason. 

 
Converting Into Logical Lines: 

This first phase consists on breaking the HTML page in a 
logical line, a logical line is conceptually  similar to a line 
that the user sees in the browser and the learner identifies 
it by detecting HTML tags (delimiter) such as <br >, <p>, 
<li>, <td> and <tr>. All HTML tags except <a href=..>  
 
 

 
and <img src = ..> are considered unnecessary and there-
fore removed. 

Determining the Meaning of Logical Lines 
 
The second phase of the algorithm is to determine the 
meaning of each logical line by checking the existence of 
any object in the domain knowledge. A given logical line 
is recognized to include an object if it contains any 
<TERM> in its <ONTOLOGY> specification, and also 
conforms to any <FORM> in its <FORMAT> definition. 
When a logical line contains more than one object, the  
 
original line is divided into several subparts before apply-
ing this module. 
Once its meaning is determined, each logical line is 
represented by a pre-defined data structure. This frame- 
 
like data structure has 5 slots: object, line, cat, type, and 
format. Here, object describes the meaning of the line, line 
contains the original line with the ontology and the data 
type attached, cat is a category number assigned to the 
corresponding object, type is the data type of the object 
value, and format defines the positional relationship be-
tween the ontology and the value. 
 

Finding the Most Frequent Pattern 
 
This step consists on finding the most frequent pattern, 
we seek all candidates in substrings, and this pattern does 
not contain the same object twice. The matching pattern is 
the substring in which the frequency is maximum. 
 

Constructing of XML-based Wrapper 

A wrapper based on XML is built based on the most fre-
quent pattern obtained from step "Finding the Most Fre-
quent Pattern" The obtained pattern includes multiple 
objects, a single XML file is built for each object found in 
the sample page. 
 

Data Extraction: 

The actual information extraction is performed by the 
interpreter XTROS which parses the XML file wrapper, to 
build extraction rules, and then apply these rules on the 
search results pages. 

 

2.3 Shopping Agent That Automatically Constructs 
Wrappers for Semi-Structured Online Vendors 

This method ([5]) proposes a shopping agent with a robust 
inductive learning method that automatically constructs 
wrappers for semi structured online stores. 
Product descriptions may comprise multiple logical lines  
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and may have extra or missing attributes. This method 
treats a logical line as a basic unit,  it assign a category to 
each logical line and recognizes the position and the 
structure of product descriptions by finding the most fre-
quent  pattern from the sequence of logical line informa-
tion in output HTML pages. 
 

Overview of comparison Shopping Agent 

The comparison Shopping Agent prototype is called 
MORPHEUS, it consists on several modules: 
The wrapper generator: is the main learning module that 
constructs a wrapper for each store, it learns two things: 
   -it learns how to query a particular store by recognizing 
its query scheme, it generates a query template. 
   -it learns how to extract a store's content (Product de-
scription). 
 
The wrapper interpreter: is a module that executes 
learned wrapper to get current product information 
The uniform output generator generator: integrates the 
search results from several stores and generates a uniform 
output. 

Presentation: 

The main goal of the wrapper generator is to look for the 
format or the pattern of product description (booktitle, 
price, author...) in result pages from successful searches, 
each result page contains one or more product descrip-
tions which is composed of a sequence of items that de-
scribe the attributes of product. 

Approach 

The method used to find the pattern of the product in-
formation is divided into three phases: 
 
1-the HTML page is broken down into logical line. A logi-
cal line is conceptually similar to a line that the user sees 
in the browser, so the algorithm recognizes each logical 
line by examining HTML's delimiter tags such as 
<br>,<p>,<hr>,<table>,... 
 
2-Categorize each logical line and assign it the corres-
ponding category number. Five categories are main-
tained: TEXT, PRICE, LTAG, TITLE and TTAG,   
 
their category numbers are 0,1,2,3 and 8, respectively. 

  -TITLE denotes the product name 
   
 -PRICE denotes the product price 
   -TTAG denotes table tags such as <tr> 
   -LTAG denotes the html tags other than TTAG used in 
logical line breaking. 
 
 

 
   -TEXT denotes the price a general string that is not re-
cognizable as one of above four categories. 
 
A simple heuristic is used to assign a category number for 
each logical line, TITLE is assigned to a logical line when  
 
 
the line contains one of the keywords in sample query 
and PRICE is assigned to a logical line by recognizing 
currency (Dollar, Euro or other symbols that represent 
price unit). 
Example: product description obtaine from the amazon 
bookstore by the query "Korea" 
 

 
Fig1: An HTML source for a book and the categories for 

logical lines 
 
After this phase, the entire page is expressed by a se-
quence of category numbers. 3-it consiste of finding the 
most frequent pattern, it first finds the pattern of each 
product description unit (PDU) and counts the frequency 
of each distinct pattern to get the most frequent one. To 
find a PDU, if first find the price and then backtracks in 
the sequence to search TITLE (that suppose that the 
TITLE attribute appears before the price attribute in 
PDU), the subsequence between the TITLE and PRICE 
becomes the resulting pattern of PDU. 
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2.4 Comparison of methods 

 
Tab1: comparison of the approaches 

 Domain knowledge 
presentation 

Instances en-
tered by user 

Recall Precision Limitation 

―Gene / Clone approach, the structural 

prefix and structural suffix‖ approach 
 X 99% 98,7% - 

Knowledge-based Wrapper Generation by 
Using XML 

X  not speci-
fied 

not speci-
fied 

It only Works for 
labeled documents, 

not functioning on 
table-type documents. 

Shopping Agent That Automatically Con-

structs Wrappers for Semi-Structured On-

line Vendors 

- - not speci-
fied 

not speci-
fied 

Each product description 
must contain the price 
attribute 

 
 
The most relevant approach is ―Gene / Clone approach, the 

structural prefix and structural suffix‖ CF.Tab1 seen its precision 
and recall are high, while the other approaches we could 
not calculate these two values in addition to the limita-
tions they present. 
 
In our approach we will use this method to extract data 
from web pages. 

3 APPROACH 

The objective is to provide an information retrieval sys-
tem that responds to user queries. To do this we will take 
as input a web page, from which we will extract the vari-
ous product information (informations that will index to 
respond to user search queries). There are several ap-
proaches to develop an information retrieval system, we 
chose the ontological approach seen the benefits it brings 
[6]. 
 
In the following we will present our new system (cf.Fig2) 
which is based on a new ontology that we created for this 
need. An IRS (Information retrieval system) includes a set 
of procedures and operations that allow the management, 
storage, querying, searching, selection and representation 
of this mass of information. 

 
Our IRS respects the general hierarchy of IRS, in what 
follows the indexing and search parties will be detailed. 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 

Fig2: Retrieval information System 
 
 

3.1 Semantic Indexing of e-commerce resources 

The semantic indexing will allow us to represent the vari-
ous product information. The semantic indexing includes 
two steps: 
Disambiguation: get the exact meaning of words ex-
tracted from the document to be indexed. 
Representation: to represent the document in order to 
retrieve information. 
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3.1.1 The Disambiguation 

This phase will be done by the approach "GENE / 
CLONE WITH STRUCTURE prefixes and suffixes" in-
stances we will enter to look for the gene containing dif-
ferent informations we want to extract from the web page 
(product name, brand , price ...). 
The generated gene corresponds to the smallest repetitive 
structure that contains the description of a single product, 
from this structure we can extract all the informations 
about all products displayed in a page. 

3.1.2 The Representation 

To represent the document, we will use as a model the 
ontology of products. Ontology was originally a concept 
of philosophy to study being, ie the study of general 
properties of what exists. And later the artificial intelli-
gence researchers reused concept for modeling domain 
knowledge. 
Ontology includes concepts that represent all knowledge 
of a domain in an explicit and formal specification ([7]). It 
shows the relationships and rules's association between 
these concepts to allow the one hand to computers the 
generation of new knowledge through inference, and se-
condly to users and computer to give common meaning 
to the terms used in a business area in order to remove 
any ambiguity during treatments. 
As part of our approach we have proposed a new ontolo-
gy CF.Fig3. 

 
 
 
 
 
 
 
 
 
 

        
 
 
 
 
 
 

 
 
 

Fig3: Proposed Ontology 
This ontology is the most abstract layer of product infor-
mation, more we specify products more we will have spe-
cific attributes for products. To give an overall view of the 
whole approach including disambiguation and respresen 
tation, the figure below shows the process : 

 

 
 
 
 

 
 
 

 
 
 
 
 

 
 
 

         Fig4: The entire process of the approach 
 
Each e-commerce page will be browsed to extract differ-
ent products's information based on the "GENE / CLONE 
WITH STRUCTURE prefixes and suffixes" approach and 
it is this approach that will allow us the disambiguation 
of information extracted from the page, since for each 
product information we will match any property of the 
product (name, price, ...). Once informations are ex-
tracted, we will build our model from the ontology of 
products, which will lead to the creation of an OWL file. 
 

3.2 Search of products 

The user begins his search by entering keywords that 
search (user request), this request will be processed and 
converted into a SPARQL query, the query will be run on 
the repository data and returns the list of instances that 
meet this request, and the link to the relevant documents 
is established and the result is displayed to the user 
(CF.Fig5). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig5: Interaction between the user interface and our sys-

tem 
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4 APPLICATION ON AMAZON WEBSITE 

 
We will apply our approach to the famous e-commerce 

site to ensure the validity of our approach which takes 
place in several steps: 
 
Step 1: Enter the web page to be indexed (example of 
Amazon) 

 
 

             Fig6: Amazon products website 
 
Step 2: the gene generated by ―Gene / Clone approach, the 
structural prefix and structural suffix‖ approach for Amazon 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              Fig7: Example of the gene for Amazon 
 

Step 3: Ontological representation of the page 
We develop this product ontology using the protégé 

system [8]. 
 

<?xml version="1.0"?> 

<!DOCTYPE Ontology [ 

    <!ENTITY xsd "http://www.w3.org/2001/XMLSchema#" > 

    <!ENTITY xml "http://www.w3.org/XML/1998/namespace" > 

    <!ENTITY rdfs "http://www.w3.org/2000/01/rdf-schema#" > 

    <!ENTITY rdf "http://www.w3.org/1999/02/22-rdf-syntax-ns#" > 

]> 

<Ontology xmlns="http://www.w3.org/2002/07/owl#" 

     xml:base="http://www.semanticweb.org/ontologies/e-commerce" 

     xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#" 

     xmlns:xml="http://www.w3.org/XML/1998/namespace" 

     xmlns:xsd="http://www.w3.org/2001/XMLSchema#" 

     xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#" 

     ontologyIRI="http://www.semanticweb.org/ontologies/e-commerce" 

     versionIRI="http://www.semanticweb.org/ontologies/e-commerce"> 

    <Prefix name="rdf" IRI="http://www.w3.org/1999/02/22-rdf-syntax-

ns#"/> 

    <Prefix name="rdfs" IRI="http://www.w3.org/2000/01/rdf-

schema#"/> 

    <Prefix name="xsd" IRI="http://www.w3.org/2001/XMLSchema#"/> 

    <Prefix name="owl" IRI="http://www.w3.org/2002/07/owl#"/> 

    <Declaration><Class IRI="#Produit"/> 

    </Declaration> 

    <Declaration><DataProperty IRI="#Description"/></Declaration> 

    <Declaration><DataProperty IRI="#Marque"/></Declaration> 

    <Declaration><DataProperty IRI="#Nom"/></Declaration> 

    <Declaration><DataProperty IRI="#Prix"/></Declaration> 

 

    <Declaration><NamedIndividual IRI="#Produit1"/></Declaration> 

    <Declaration><NamedIndividual IRI="#Produit2"/></Declaration> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Description"/> 

        <NamedIndividual IRI="#Produit1"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">Free shipping on orders 

over $35</Literal> 

    </DataPropertyAssertion> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Marque"/> 

        <NamedIndividual IRI="#Produit1"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">VTech</Literal> 
    </DataPropertyAssertion> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Nom"/> 

        <NamedIndividual IRI="#Produit1"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">VTech CS6114 DECT 6.0 

Cordless Phone with Caller ID/Call Waiting, White with 1 Handset</Literal> 

    </DataPropertyAssertion> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Prix"/> 

        <NamedIndividual IRI="#Produit1"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">$14,97</Literal> 

    </DataPropertyAssertion> 
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    <DataPropertyAssertion> 

        <DataProperty IRI="#Description"/> 

        <NamedIndividual IRI="#Produit2"/> 

      

   <Literal datatypeIRI="&rdf;PlainLiteral">Phone rca wireless portable 

phonejack plugs into any electrical outlet </Literal> 

    </DataPropertyAssertion> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Marque"/> 

        <NamedIndividual IRI="#Produit2"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">Audiovox</Literal> 

    </DataPropertyAssertion> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Nom"/> 

        <NamedIndividual IRI="#Produit2"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">Wireless Portable Phone 

Jack</Literal> 

    </DataPropertyAssertion> 

    <DataPropertyAssertion> 

        <DataProperty IRI="#Prix"/> 

        <NamedIndividual IRI="#Produit2"/> 

        <Literal datatypeIRI="&rdf;PlainLiteral">$27,85</Literal> 

    </DataPropertyAssertion> 

</Ontology> 

 
 
Step 4: Search of products 
 
Our system supports SPARQL query entered which will 
be built via the keywords entered by the user, the 
SPARQL query will then be executed on the OWL file, 
and the search result will be ranked and presented to the 
user (CF.Fig8). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig8:  Process of search 

 

5 CONCLUSION AND PERSPECTIVES 

The result of this work is proposing a new approach 

that facilitates to the user the search of product infor-

mation using: 

    -the data extraction method "GENE / CLONE" 

    -The proposed Approach of indexing Resources on-

tology-based 

The perspectives for this work, concerning: 

Disambiguation phase : 

   - Propose another approach to facilitate the use of 

this approach. 

The Representation phase : 

    - Enrichment of the ontology by other product 

attributes. 

Search of products phase : 

     - Enrich request and response 

         - Add Search by assistant 

   The approach : 

          - Apply this approach on other sites than ama-

zon, having other forms and other languages.... 
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