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Abstract: With the emergence of the e-Catalog, there has been an increasingly wide application of commodities query in distributed 
environment in the field of e-commerce. But e-Catalog is often autonomous and heterogeneous, effectively integrating and querying 
them is a delicate and time-consuming task. Electronic catalog contains rich semantics associated with products, and serves as a 
challenging domain for ontology application. Ontology is concerned with the nature and relations of being. It can play a crucial role 
in e-commerce as a formalization of e-Catalog. User personalized catalog ontology aims at capturing the users' interests in a working 
domain, which forms the basis of providing personalized e-Catalog services. This paper describes a prototype of an ontology-based 
Information retrieval agent.  User personalized catalog ontology aims at capturing the users' interests in a working domain, which 
forms the basis of providing personalized e-Catalog services. In this paper, we present an ontological model of e-Catalogs, and design 
an Agent based personalized e-Catalog service system (ABPECSS), which achieves match user personalized catalog ontology and 
domain e-Catalog ontology based on ontology integrated  
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1. INTRODUCTION 
 As Internet technologies develop rapidly, companies 
are shifting their business activities to e-Business on the 
Internet. Worldwide competition among corporations 
accelerates the reorganization of corporate sections and 
partner groups, resulting in a break of the conventional 
steady business relationships. For instance, a marketplace 
would lower the barriers of industries and business 
categories, and then connect their enterprise systems. 
Electronic catalogs contain the data of parts and products 
information used in the heavy electric machinery industry. 
They contain not only the commercial specifications for 
parts (manufacturer name, price, etc.), but also the technical 
specifications (physical size, performance, quality, etc.). 
Clearly defined product information is a necessary 
foundation for collaborative business processes. 
Furthermore, semantically enriched product information may 
enhance the quality and effectiveness of business 
transactions. As a multifunctional applied system, it serves 
for advertisement, marketing, selling and client support, and 
at the same time it is a retail channel. 

 As the number of Internet users and the number of 
accessible Web pages grow, it is becoming more and more 
difficult for users to find documents among e-Catalogs that 
are relevant to their particular needs. Users can search with a 
search engine which allows users to enter keywords to 
retrieve e-Catalogs that contain these keywords. The 
navigation policy and search have their own problems. 
Indeed, approximately one half of all retrieved documents 
have been reported to be irrelevant. The main reasons for 
obtaining poor search results are that (1) many words have 
multiple meanings  (2) key words are not enough to express 
the rich concepts and the natural semantics of customers' 
queries. (3) The property query lacks of semantic support, 
and is difficult to search for knowledge, and has other 
problems of mechanisms. (4) Related merchandises cannot  

 

 

be returned.  What is needed is a solution that will 
personalize the e-Catalog selection and be presented to each 
user. A semantically rich user model and an efficient way of 
processing semantics are the keys to provide personalized e- 
Catalog services. In view of the existing limitations, we 
develop a personalized ontology based on user model, called 
user personalized catalog ontology, which has the same level 
of semantics as domain ontology. 

 The rest of this paper is structured as follows: 
Section 2 describes related work. Section 3 , explains the 
theory of propose system. Section 4 we put forward our 
modeling methodology for generating user personalized 
catalog and product domain ontology. Then in Section 5, we 
present the implementation of the system and its evaluation. 
Conclusion and future work are drawn in Section 6  

2.  RELATED WORK 

  E-catalogues play a critical role in e-
procurement marketplaces. They can be used in both the 
tendering (pre-award) and the purchasing (post-award) 
processes. Companies use e-catalogues to exchange product 
information with business partner’s .Suppliers use e-
catalogues to describe goods or services that they offer for 
sale. Mean while buyers may use e-catalogues to specify the 
items that they want to buy [1, 2]  Matching a product 
request from a buyer with products e-catalogs that have been 
provided by the suppliers, helps companies to reduce the 
efforts needed to find partners in e-marketplaces [5, 7]   

   . 
2.1 E-Catalog Ontology Design 
  Researches in recent years show that 
applying ontology to e-commerce scenarios would bring 
benefits such as solving the interoperability problems 
between different e-commerce systems [3, 4]. Especially, e-
Catalog, which is a key component of e-commerce systems, 
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seems to be the most adequate domain within e-commerce 
scenarios where ontology can realize the expression of e-
Catalog on a semantic level. It is possible for e-business 
systems to offer diverse interoperable services by sharing 
well-defined e-Catalog model containing rich semantics. 
Fensel [5] described in principle how ontology’s can support 
the integration of heterogeneous and distributed information 
in ecommerce scenarios which is mainly based on product 
catalogs, and what tasks are needed to be mastered. E-
Catalog ontology model is defined as ECO (concepts, 
relationship, properties, axioms and individuals).  

 The traditional key-based retrieval method cannot 
satisfy massive heterogeneous personalized catalog service, 
then [8] introduce meta search engines, but this method is 
passive service. [9] Provided an intelligent catalog 
recommend method using customer requirements mapping 
with product categories. [10] Brought forward personalized e-
Catalog model based on customer interests and [11] is a 
personalized catalog service community, WebCatalog [12]   
designed enterprise e-Catalog based on customer behavior. 
The knowledge representation and acquisition of client 
catalog turns into the key problems. In order to reach an 
effective method, K-clustering algorithm and e-Catalog 
segmentation approach are described in [13] and [14] 
described the customer segmentation method based on brand 
and product, price. In [15]  the author researched personalized 
catalog service with one-to-one market by association rules 
and CART. In recent years, personalized ontology’s (also 
known as private ontology, such as [9]  are introduced into e-
Catalog service, Peter Haase put forward personalized 
ontology learning theory based on user access and interest 
coordination [16]. In distributed system, there are sharing 
concepts of domain ontology’s and personalized knowledge 
ontology’s [17]. Therefore, it has important theoretical and 
practical significance to apply personalized ontology’s to 
personalized e-Catalog service. 
 
3.   PROPOSED ARCHITECTURE 
 The personalized information retrieval system based 
on multi-agent adopts the working fashion of multi-agent 
cooperation, multi-agent collaborate mutually and 
communicate to one another for accomplishing task. 
 The system consists of User Agent, Query 
Generation Agent, Reasoning and Expanding Agent, 
Searching Agent and Filtering Agent, Personalized Ranking 
Agent and Knowledge Base. It is shown in Figure 1.[23] All 
agents are monitored entirely to fulfill proprietary system 
functions, including information retrieval and Knowledge 
Base update.   
 
 
 
                                                                                            
  
     
 
 
 
 
 
 
 
 
 
 
 

Figure 1 Architecture of Agent based personalized e-Catalog 
service system (ABPESS) 
 

 
(1) User Agent:  User Agent is the mutual interface between 
user and system, and provides a friendly platform to users. 
User Agent also takes over result from Personalized ranking 
agent and presents personally these results to user. User’s 
browsing or evaluating behavior can be stored and learned by 
User Agent, so user interest model may be updated and 
improved in time. 

(2). Query Generating Agent: QGA incepts user’s retrieval 
request, which is transformed to prescriptive format, and 
transmits the formatted user request to Reasoning and 
expanding agent. 

 
 (3) Reasoning and expanding agent: In the personalized 
information retrieval system, Reasoning and expanding agent 
takes charge of receiving formatted user request from QGA, 
and the user request is expanded according to user interest 
model. Afterwards, the perfected user request is transmitted to 
Searching & Filtering Agent.  

 (4) Searching Agent and Filtering Agent:  Searching Agent 
collects all data from initiative Searching Agent or meta-
Searching Agent, takes out invalid links, deleting excrescent 
information, and finally processed data are transmitted to 
Personalized Re-ranking agent . Filtering Agent analyses the 
returned data from Searching Agent, filtrating useless 
information, and processed results are send to Personalized 
Re-ranking agent.It also completes search result statistic, user 
browse statistic, and retrieval keywords statistic, etc.   Various 
statistic outcomes are stored in Knowledge Base.   

Algorithm of e-Catalog- searching  and filtering: 

Constructing semantic results SR, where DO is domain  ontology,   
expanding ontologies, SRD is r. 
Keyset KS= { k1,k2..kn } 
Input: keyword, basic ontology DO; 
Output: semantic results SR; 
Search(KS,DO) 

Begin 

for(each KS) {finding  DO mapping Ki , according to the semantic 
mapping table; } 

for(sub-ontology s in DO){ 
if(  Rw

d (Oi,s)≥m && s isn’t in DO) 
find the result s for semantic query 
copy the components of s to SR;} 
return SR; 
End 

(4) Personalized Re-ranking agent   :  it   is the decision-
making center of personalized information retrieval system 
based on multi-agent, and assorts with data communication 
and task assignment. Personalized Re-ranking agent use re-
ranking alg. To find the new score based on user interest.  

PR (uid ) 
Begin 
If uid exits{          Re-ranking(CP,uid,interest)} 
else 
{ 
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     For each user entered 
    { 
     userProfi ledb()->uid,uinterest ,keyword weight 
   For each search 
       { 
        Usersearchdb()->  uid,keyword,interest  
          Apply Assoicationarlg(uid,keyword,interest) 
       Cp()<-keyword,interest }}} 
(5) Knowledge Base: This is an auxiliary component, used by 
the integration mechanism. It contains semantically-enhanced 
inter-domain and intra-domain knowledge bases representing 
dependencies and relationships between various user, item 
and context features. The data stored in the knowledge bases 
facilitate resolving the heterogeneities in the obtained user 
modeling data. For example, it allows reconciliation of the 
ontology’s exploited by various recommender systems, 
converting the terms used by certain systems to a standard 
representation, and even provides machine translation tools 
resolving cross-lingual dependencies. 
(6)  Semantic ontology: It contains some product knowledge 
used to generate the queries. It was designed as a hierarchical 
tree, with a frame based representation approach. This 
ontology must be at some degree context free, but it has to 
point elements of the search engines used by the Query 
Generation module. 

4. METHODOLOGY:  

4.1 Method of Designing User Catalog ontology: 

 In order to satisfy customer's personalized 
requirement, we should master more information of the 
customers.  Sometimes customers also cannot describe their 
own thought, to understand their potential mind, we need user 
e-Catalog ontology. Based on consumer behavior, we propose 
a personalized approach to build personalized catalog 
ontology (PCO). 

PCO supposed to be formed by 

 First, build user personal ontology  (PCO) based on 
users' personal information and preferences 

 Second, extract user catalog information from user 
purchase history, user searching keywords, user 
browsing catalog, user feedback information   

 Third, web resource  according to user catalog 
ontology information 

Agent based e-catalog organizes a group of keywords 
expressing users' interest through PCO, when users puts 
semantic query, it is no longer a simple keywords match, but 
considering users' personal preference and information, and 
tightly integrates the users and products, so that the system 
can improve the semantic query precision rate and recall rate, 
as well as be conducive to sort query results. 

 

Figure 2 framework of user Personalized Catalog Ontology 

Figure 2 shows a user   catalog ontology framework, in which 
we describe user interest information, user preference and 
product concepts, properties and individuals that users are 
interested in, including product area, brand and quality 
authentication. Users associate with the product by property 
hasPreference, and we set aside a weight interface in property 
"has Preference", indicating the fact users' different 
observation extent about different properties of a product 
which is shown in Figure 3. 

 

Figure 3 The Relationship of user Personalized Catalog 
Ontology 

Generating Semantic Catalog ontology (SCO): 

 Generation domain e-Catalog ontology is divided into three  
steps:  

  Extraction of the core concepts and properties for 
domain e-Catalog ontology’s, according to the 
UNSPSC   standards, wordNet standards and 
semantic catalog dictionary.  

  Construction of a SCO model.. 
  Acquisition standardized DECO by e-Catalog 

ontology pruning subsystem, combining WorldNet 
and semantic catalog dictionary. 
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4.2 Semantic Match Based on Ontology  

One critical step of semantic match is that calculation 
semantic match degree between the terms of ontology 
concepts. There have been many methods to calculate 
conceptual semantic match in e-commerce scenarios [18]. 
Common calculation methods and models are: (1) Identifier-
based method [19], which uses word-building to find the 
semantic match degree between the concepts, and primarily 
reflects the linguistic similarity of the two concepts; (2) 
Synonym dictionary-based method [20], which organizes all 
concepts to a tree hierarchy structure according to synonym 
dictionary where there is only one path between any two 
nodes and this path length is taken as a measure of semantic 
distance of the two concepts; (3) Feature Match-based model 
[21], which calculates semantic match of concepts by the 
collection of properties; and (4) Semantic relationship-based 
model [22], also known as the semantic distance-based model, 
which calculates semantic match of concepts based on 
hierarchy information and is mainly used in the same 
ontology. In this paper, we need to calculate the semantic 
match of UPCO and DECO using Individual-based Semantic 
Match methods. 

4.3. Individual-based Semantic Match 

To query user preferences product, we should get the product 
similar with user preferences, namely calculating the instance 
similarity between SCO individual and PCO individual. We 
calculate the semantic match of the individuals by the 
property value-based method. 

calculate the semantic match method based on linguistics, 
when we calculate semantic match degree of the property 
values 

 

Explanation: 

| C1 | is the length of the string C1, | C2 | the length of the string 
C2, ed(A,C2) is the same number of characters in C1 and C2. 

String C1 and C2 are input parameters, in the process, which 
are the properties values of two products calculate the 
individual semantic match of the two products through 
comparing several groups property semantic match degree. 

4.4 Basic function of ABPECSS:  

 To implement agent  based E-service first of all, 
personalized user catalog ontology’s are customized 
according to consumers(PCO) ; secondly, we need to build 
domain e-Catalog ontology’s(SCO)  ; thirdly, we match the 
two kinds of ontology’s  by match algorithm through semantic 
reasoning and expanding agent  which generates  match result 
sets.   

The basic the theory of distributed semantic query 
based on e-Catalog ontology is: users input key words, 

phrases, sentences or paragraphs (users' queries, Uq) in user 
querying interface; query generator module translates Uq to 
ontology descript; query reasoning and expanding module is 
responsible for reasoning and expanding the descript using the 
semantic match result set is, then outputs semantic queries 
(Sq) in forms of Sparql and finally extract data from 
distributed e-Catalog database. Searching and Filtering 
module combines the distributed results and filters repetitive 
and invalid results .personalized ranking agent rearrange the 
result sets and recommended to the user.  

4.5 Results Personalization  
  The personalization helps in getting 
relevant results for the user’s query. As shown in the query- 
processing steps, the personalization starts with the query 
enrichment step, where we utilize the user profile to expand 
the query and to fill in the incomplete query templates. Here, 
we go into more detail with the results personalization steps 
and show how we capture the user’s feedback.  
Results personalization steps  
  Personalizing the results involves 
presenting the results in the most effective way possible 
through  several steps. The first step is answering the user’s 
query in the same language he asks it in, regardless of  the 
language of the ontology and the knowledge base, which has 
the annotated data. The second step is answering the user’s 
query in appropriate syntax based on the question type; a 
confirmation question is different than a subjective question, 
as the user expects a “yes” or “no” answer in the first type, 
while s/he  expects a list of items in the second type. So, an 
answer is personalized to express the understanding of the 
query and to be familiar to the user. The third step is ranking 
the results based on the user’s preferences and interests.  
Finally, it filters the non-relevant food or health information 
based on the user profile.  
 

4.6 User’s feedback 
 Continuous feedback collection is required to 
sharpen the user’s experiences. Feedback is not only explicit, 
but also implicit, as it can be collected through different 
measures. Many measures could help in reflecting the implicit 
feedback, such as time spent in browsing the results, clicks on 
the data sources, clicks on the result facets related to the 
search results, etc. All interactions and feedback are recorded 
and logged in the usage log which is analyzed after each 
query to know how effective the results are and how we can 
improve the future recommendations. This is reflected in the 
user profile ontology 

5. IMPLEMENTATION AND 
EXPERIMENTATION 

                        In this section experiments carried out to 
evaluate the performance of proposed system will be 
discussed from a quantitative point of view by running some 
experiments to evaluate the precision of the results. The basic 
idea of the experiment is to compare the search result from 
keyword based search engine with proposed one on the same 
category and the same keywords. 

 The proposed system ABPECSS is implemented in 
C#.Net as Web-based system using Visual Studio 2008, .NET 
Framework 3.5, and SQL Server 2005.   The system was 
evaluated by having 20 users implement the system to create 
personal ontology’s. The user was given a query interface to 
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input his/her query parameters and view each one of their 
concepts and every concept from the SCO that had been 
matched to the personalize catalog concept. Also the user was 
able to decide which concept or property was not needed 
when reasoned and expanded the query. In the experiment, we 
take different electronic items     as an example. The user was 
asked to compare the semantic query result and that from the 
keyword-based search engines and decide if ABPECSS was 
the better. Therefore, we manually create the domain e-
Catalog ontology (SCO) and user personalized catalog 
ontology (PCO) and calculate semantic match degree in the 
system. 
 
Table 1 Experimental results statistics for query manipulation 
 

 
 
We evaluated the system with two measures, precision and 
relevance,  shown in Figure 4  Precision measures the number 
of relevant pages that were seen vs. the total number of pages 
that were seen. Relevance measures the   number of relevant 
pages seen plus the number irrelevant pages not seen vs. the 
total number queried 
 
 

 
Figure 4 Precision Vs Recall graph for proposed 
system Vs GOOGLE 

The next experiment aims at determining the importance of 
personalization by using generated dynamic user model 
during using the system. The user model is used to re-rank the 
retrieved documents to match the user interest 

Personalization time: 

Time to retrieve any information depends 
on the type of search engine, size of data set, relevancy 
between query and doc.  User history & re-ranking algorithm 
used.   

 

 
Figure 5 Performance efficiency of the new system 

 
Figure 5 discuss the performance efficiency of the system 
when the system uses to retrieve the result.   

It is observed that 80% users, out of 30 users in our data set, 
have found improved precision with the proposed approach in 
comparison to the standard search engine(Google) results, 
while 34% users have achieved equal precision with both 
approaches. It has been observed that users who posed 
Queries in unpopular context than well liked context got 
better performance. In addition, when the system can extract 
the exact context of user’s need, the Precision and recall is 
found better than other search engine results. 

6. CONCLUSION AND FUTURE WORK  
In this paper, we propose a framework for semantic query 
manipulation and personalization of Electronic catalog service 
systems. We present the user profile ontology and its relation 
to other domain ontology’s.  Then, we explain the semantic 
query processing steps and present the result personalization 
steps. A complete scenario is illustrated to visualize the 
framework followed by experimental results. The empirical 
evaluation shows promising improvements in the relevancy of 
the retrieved results and of the user’s satisfaction.  It can be 
used in other domain by editing the domain ontology using 
export option of new system  and building the domain 
concepts weight table .In future work, we will focus on: (1) 
automatically learn e-Catalog ontological concepts, properties 
and relationship from web to build PCO; (2) add business 
properties besides general properties to SCO; (3) construct the 
Reasoning and Expending Module of ABPECSS, to set rules 
onto SCO. 
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