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Abstract: A Web Search Engine searches for infor-
mation in the World Wide Web. The number of web 
resources increases every day but the user is often 
unable to get the exact information due to the differ-
ent page ranking techniques followed by individual 
Search Engines. Meta Search Engines solve this 
problem to a certain level by using more than one 
search engines. A Vertical Search Engine is used to 
provide the user with results for queries on a par-
ticular domain such as Medical, Insurance and etc. 
This paper proposes three Multi Domain Meta 
Search Engines that facilitate efficient Information 
Retrieval on multiple domains. These Search En-
gines combines the functionality of both the Meta 
Search Engine and the Vertical Search Engine. The 
Search Results of the Meta Search Engines are 
found to be better compared to usage of an individ-
ual Search Engine. 

Index terms - Information Retrieval, Web Search 
Engine, Vertical Search Engine, Meta Search En-
gine. 

I. INTRODUCTION 
Web Mining is the extraction of interesting and po-

tentially useful patterns and implicit information from 
the World Wide Web. Web Mining consists of mining 
the Content, Structure and Usage of web [9]. 

A web search engine is a search engine designed to 
search for information on the WWW and returns a list 
documents in which the search query’s key words are 
found. Web Search Engines are classified as Crawler or 
Spider-based Search Engine, Directory-based Search 
Engine and Link-based Search Engine. The search en-
gines are further classified into general purpose search 
engine such as Google that helps the user to search for 
anything and Vertical Search Engine.  

Vertical Search Engine or Domain specific search 
engine or “Vortal” indexes the web pages that are spe-
cific to a particular domain to provide efficient search 
results on that domain. The filter component of Vertical 
Search Engine classifies the web pages downloaded by 
the crawler into appropriate domains [8]. Medical 
Search Engines such as “MedSearch” facilitate the user 
to get information on medical domain [2], [3]. Vertical 

Search Engines such as iMed creates search queries for 
the user by interacting with the user [1].  

Different Search Engines follow different page 
ranking techniques and hence only 20% of the results 
are same for a specific search query. The user may fail 
to receive the necessary information. This gives rise to 
the use of Meta Search Engines [6]. Meta Search En-
gine accepts a search query from the user and sends the 
search query to a limited set of Search Engines. The 
results are retrieved from the various search engines 
and they are combined to produce a result set and given 
to the user. Users almost never search beyond 50 web-
page results given by any Web Search Engine [4] and 
hence only they can be considered for further process-
ing. 

Information Retrieval is the science of searching 
for documents. Precision and Recall are two important 
metrics for retrieval mechanisms. Precision specifies 
whether the documents retrieved are relevant and Re-
call specifies whether all the relevant documents are 
retrieved. 

Relevant and Retrieved 
Precision =  

              Retrieved 

   Relevant and Retrieved 
Recall       =  

              Relevant  

II. WEB SEARCH ENGINE ARCHITECTURE 
A web search engine operates, in the following or-

der: Web crawling, Indexing and Searching. Its archi-
tecture is given in Fig.1. 
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Fig.1. Architecture of Search Engine    

Web search engines work by storing information 
about many web pages, which they retrieve from the 
WWW itself. These pages are retrieved by a Web 
crawler which follows every link it sees. The contents 
of each page are then analyzed to determine how it 
should be indexed. The directory-based search engine 
allows human editors to specify the documents that are 
to be included in the search space. 

Web pages are filtered using TFIDF (Term Fre-
quency-Inverse Document Frequency) scores for that 
page. TFIDF is calculated as the product of Term Fre-
quency (TF) of a term t in document d and Inverse 
Document Frequency (IDF) of a term t. 

TFIDFtd  = TFtd * IDFt 

Term Frequency (TFtd) of document d and term t 
is given as the ratio of the number of occurrence of a 
term in a web page to the total number of words in that 
page.  

        Count of term t in doc d 
 TFtd   =  

          Total no. of words in doc d 

Inverse Document Frequency of a term specifies 
the uniqueness of a document. It is given as a ratio of 
the total number of documents to the number of docu-
ments containing the term.  

          Total no. of documents (N) 
 IDFt =  log 

                     No. of documents with term t 

The higher value for IDFt specifies that the docu-
ment is unique as the term is present in few documents. 
The lower value specifies that the term is present in 
many documents and hence the document is not unique. 

Search engine indexing collects, parses, and stores 
data in an index data base to facilitate fast and accurate 
information retrieval. When a user enters a query into a 
search engine, the engine examines its index and pro-
vides a listing of best-matching web pages according to 
its criteria.  

III. METHODOLOGY 
The features of Web Search Engines [11] such as 

Google, Yahoo and MSN are analyzed. The Medical 
Search Engines [12] such as YahooHealth, webMD and 
MSNHealth are also analyzed to understand the fea-
tures of vortals. Meta Search Engines [13] such as 
DogPile, MetaCrawler and MonsterCrawler are ana-
lyzed for understanding the properties of Meta Search 
Engines. A Multiple Search Engine is also analyzed in 
which a Search Engine can be selected from a list of 
search engines and queries can be sent to it [10].  

Four topics Cancer, Diabetes, Paracetamol and Mi-
graine are identified to be searched in the nine web 
search engines. The search results are classified under 
the categories Relevant, Reliable, Redundant and Re-
moved based on the retrieved web page contents. 20 
results from each of the nine Search Engines are con-
sidered for each topic and it is found that nearly 50% of 
the results are relevant. The reliability of the results is 
difficult to be accepted and also there is a presence of 
redundant results. Removed pages are also included in 
the result set. 

The user is forced to remember many search en-
gine names and addresses to get efficient information. It 
is also difficult to consolidate the information from 
those pages. The specific web sites are found to be hav-
ing a biased view of presenting documents. Hence a 
Meta Search Engine for Multiple Domains is proposed 
here. The Vertical Search Engines and Meta Search 
Engines are analyzed to consolidate on the properties of 
Multi-Domain Meta Search Engine. 

A Meta Search Engine interface is designed to send 
search queries to Web Search Engines, to Vertical 
Search Engines and also to Meta Search Engines. The 
queries are sent as it is for Vertical Search Engines and 
are modified and sent for general Search Engines.  

IV. PROPOSED MULTI-DOMAIN META 
SEARCH ENGINES (MDMSE) 

We propose Meta Search Engines that send search 
queries to various search engines and to retrieve results 
from them.  

Various cases of Meta Search Engines are designed 
and analyzed in this study. The basic architecture of the 
first model of the Multi Domain Meta Search Engine is 
shown in Fig. 2. 
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In the first model the Meta Search Engine is de-
signed to send queries to Search Engines such as 
Google, Yahoo, AltaVista and AskJeeves. The queries 
are formed for a specific domain by adding the domain 
name as part of the search query. An interface for the 
Meta Search Engine is formed with push buttons to 
select the domain and text box to enter the query string. 
The query string is formed by adding domain name 
with + symbol.  

The second model of Meta Search Engine was de-
signed to send queries to few Meta Search Engines. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.2. Basic architecture of Proposed MDMSE Mod-
el 1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.3. Basic architecture of Proposed MDMSE 
Model 2 

The same interface used in the previous model is 
used for this case also. The search results from the Meta 
Search Engines are combined to produce the result. The 
basic architecture of the second model of Multi Domain 
Meta Search Engine is shown in Fig 3. 

The third model of Multi Domain Meta Search En-
gine aims at providing an efficient information retrieval 
for the user by accessing various Vertical Search En-
gines and its basic architecture is shown in Fig.4. 

The Multi Domain Meta Search Engine sends the 
search query to various Vertical Search Engines and 
retrieving results from such “Vortals”. This creates an 
efficient and user friendly environment for the user to 
access the internet for efficient information retrieval on 
a domain such as medical, finance and insurance. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Fig.4. Basic architecture of MDMSE Model 3 

V. PROPOSED MDMSE OPERATIONS 

A. User Interface 
The user is allowed to select a domain in which the 

information is required. The user is also presented with 
a set of Vertical Search Engines that are specific to that 
domain. All the listed Vertical Search Engines are se-
lected if the user doesn’t select them. The user is given 
the option to select the Vertical Search Engines that are 
to be used by the Meta Search Engine for that search. 

B. Query Generation 
As different Search Engines follow different styles 

for the representation of the query search string, the 
search query strings are to be generated for a given user 
input. Different query strings are generated as per the 
requirement for the different search engines. The query 
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strings are then sent to various search engines to extract 
desired results from the user. 

C.  Sending Queries to Vertical Search Engines  
The generated queries are sent to the selected Ver-

tical Search Engines with the help of programs written 
in JavaScript.  

D. Receiving Results from Vertical Search Engines 
The user generally searches only the first and sec-

ond pages of a search result. The Search Engines pro-
vide the best results also in the top few pages. Hence 25 
results from each Search Engine are selected as the re-
sults from the Search Engines.  

E. Results Generation in multiple windows 
The results from the various search engines are dis-

played in different windows.  

F  Results Generation in same window 
Alternatively the received results are compared and 

the following techniques are applied to generate the set 
of web pages that are displayed as results to the user. 

 Remove redundant results 
 Remove outdated results 
 Rank the web pages 

VI. FUTURE WORK 
Search Engines assume that users are capable of 

creating appropriate search queries and it is prove as 
not true in many cases. The users can be helped in 
forming an intelligent search query. An interactive 
module can be designed to accept the user’s query and 
domain of search and then to ask the user few questions 
to narrow down on the formation of an efficient and 
improved search query that has to be approved by the 
user to be sent to the Search Engines. 

The user can also be allowed to include new Verti-
cal Search Engines to which also the query is to be sent 
by the Multi Domain Meta Search Engine. 

VII. CONCLUSION 
This paper analyses three Multi Domain Meta 

Search Engines that provide an information retrieval of 
information on various domains for the user using vari-
ous Search Engines that are already available. The Web 
Search Engine, Vertical Search Engine and Meta 
Search Engine features are also presented. Few Search 
Engines such as Yahoo, MSN, Google, YahooHealth, 
MSNHealth, WebMD, DogPile, MetaCrawler and 
MonsterCrawler are tested for the relevancy, reliability, 
redundancy and availability of search results for few 
topics. A query interface is designed to send user’s 
search query to the various search engines and to dis-
play results to the user. 
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