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ABSTRACT 

 
ARTICLE INFO 

Internet is becoming one of the largest marketplace and the Internet has become the 

largest marketplace in the world. It is estimated that around 3.17 billion people 

became internet users till the end of third quarter of 2015 and it is estimated that 

these numbers will grow up to 3.2 billion at the end of the year which is half of the 

world’s population. As the technology has become ubiquitous, innovative business 

professionals have realized the commercial applications of the Internet both for their 

strategic partners and customers, turning the Internet into an enormous shopping 

mall with a huge catalogue. Consumers are able to browse vast range of products and 

service advertisements over the Internet, and buy those goods directly through online 

shopping websites. Service advertisements form a considerable part of the advertising 

which takes place over the Internet. Especially Online Advertisement is quite popular 

with high-tech industries including the traditional mining service industry where 

advertisements of mining services are useful carriers of mining service information. 

However, there are three major issues for service users – heterogeneity, ubiquity and 

ambiguity, when mining service information is searched over the Internet. In this 

paper, we present the framework of the Semantic Focused Adaptive Crawler – SFA 

Crawler. Purpose of this paper is to precisely and efficiently discovering, formatting 

and indexing of mining service information over the internet, by considering three 

major issues. In this framework, we present the technology of Semantic Focused 

Adaptive Crawler and Ontology learning. The research uses the design of a 

supervised framework for ontology learning, and a RAD methodology for developing 

product faster with higher quality. 
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I. INTRODUCTION 

It is well recognized that information technology has a 

profound effect on the way business is conducted, and the 

Internet has become the largest marketplace in the world. It 

is estimated that around 3.17 billion people became internet 

users till the end of third quarter of 2015 and it is estimated 

that these numbers will grow up to 3.2 billion at the end of 

the year which is half of the world’s population. As the 

technology has become ubiquitous innovative business 

professionals have realized the commercial applications of 

the Internet both for their customers and strategic partners, 

turning the Internet into an enormous shopping mall with a 

huge catalogue. Consumers are able to browse a huge range 

of products and service advertisements over the Internet, 

and buy these goods directly through online transaction 

systems. Service advertisements form a considerable part of 

the advertising which takes place over the Internet. This 

crawler is designed especially to provide the user most 

relevant data respective to their search. The semantic 

focused adaptive crawler uses labelled documents for 

training and ontology database with improvised learning. 

The efficiency of crawler increases with more training 

datasets as well as usage. Variations in the results can be 

tested by using different similarity measures and the user 

can proceed with highest accuracy. 
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II.  PREVIOUS WORK 

We introduce the fields of semantic focused crawling and 

ontology learning based focused crawling, and review 

previous work on ontology learning-based focused crawling. 

A semantic focused crawler is a software agent that is able 

to traverse the Web, and retrieve as well as download 

related Web information on specific topics by means of 

semantic technologies. Since semantic technologies provide 

shared knowledge for enhancing the interoperability 

between heterogeneous components, semantic technologies 

have been broadly applied in the field of industrial 

automation. Hai. Dong et al present the framework of a 

novel self-adaptive semantic focused crawler – SASF 

crawler, with the purpose of precisely and efficiently 

discovering, formatting, and indexing mining service 

information over the Internet heterogeneous components, 

semantic technologies have been broadly applied in the field 

of industrial automation . The goal of semantic focused 

crawlers is to precisely and efficiently retrieve and 

download relevant web information by automatically 

understanding the semantics underlying the Web 

information and the semantics underlying the predefined 

topics. A survey conducted by Dong et al found that most of 

the crawlers in this domain make use of ontologies to 

represent the knowledge underlying topics and Web 

documents. However, the limitation of the ontology-based 

semantic focused crawlers is that the crawling performance 

crucially depends on the quality of ontologies. Furthermore, 

the quality of ontologies may be affected by two issues. The 

first issue is that, as it is well known that an ontology is the 

formal representation of specific domain knowledge and 

ontologies are designed by domain experts, a discrepancy 

may exist between the domain experts’ understanding of the 

domain knowledge and the domain knowledge that exists in 

the real world. The second issue is that knowledge is 

dynamic and is constantly evolving, compared with 

relatively static ontologies. These two contradictory 

situations could lead to the problem that ontologies 

sometimes cannot precisely represent real world knowledge, 

considering the issues of differentiation and dynamism. The 

reflection of this problem in the field of semantic focused 

crawling is that the ontologies used by semantic focused 

crawlers cannot precisely represent the knowledge revealed 

in Web information, since Web information is mostly 

created or updated by human users with different knowledge 

understandings, and human users are efficient learners of 

new knowledge. The eventual consequence of this problem 

is reflected in the gradually descending curves in the 

performance of semantic focused crawlers. In order to solve 

the defects in ontologies and maintain or enhance the 

performance of semantic-focused crawlers, researchers have 

begun to pay attention to enhancing semantic-focused 

crawling technologies by integrating them with ontology 

learning technologies. The goal of ontology learning is to 

semi-automatically extract facts or patterns from a corpus of 

data and turn these into machine-readable ontologies. 

Various techniques have been designed for ontology 

learning, such as statistics-based techniques, linguistics (or 

natural language processing)-based techniques, logic-based 

techniques, etc. These techniques can also be classified into 

supervised techniques, semi-supervised techniques, and 

unsupervised techniques from the perspective of learning 

control. Obviously, ontology-learning-based techniques can 

be used to solve the issue of semantic focused crawling, by 

learning new knowledge from crawled documents and 

integrating the new knowledge with ontologies in order to 

constantly refine the ontologies. 

III.  PROPOSED WORK 

We propose the framework of a novel self-adaptive 

semantic focused (SASF) crawler, by combining the 

technologies of semantic focused crawling and ontology 

learning, whereby semantic focused crawling technology is 

used to solve the issues of heterogeneity, ubiquity and 

ambiguity of mining service information, and ontology 

learning technology is used to maintain the high 

performance of crawling in the uncontrolled Web 

environment. This crawler is designed with the purpose of 

helping search engines to precisely and efficiently search 

mining service information by semantically discovering, 

formatting, and indexing information.  

This approach involves an innovative supervised ontology 

learning framework for vocabulary based ontology learning, 

and a novel concept-metadata matching algorithm, which 

combines a semantic-similarity-based SeSM algorithm and 

a probability-based StSM algorithm for associating 

semantically relevant mining service concepts and mining 

service metadata. This approach enables the crawler to work 

in an uncontrolled environment where the numerous new 

terms and ontologies used by the crawler have a limited 

range of vocabulary. 

IV.  MATHEMATICAL MODEL 

Let s (be a main set of) = {ODB, USER, DOC, TOKENS, 

STM_RES, TF, IDF, SCR, RES_DOC, QUERY, 

STOP_WORD, SYNONYMS, F} 

 Where,  

 ODB is the copy of the ontology database. (This database is 

responsible for storing labelled information related to 

different clusters for learning.) 

USER  user 1,user 2 ……. , user n is a set of finite users. 

(USER is a set of registered users.) 

DOC  doc 1, doc 2 ……, doc n is a set of finite documents 

in corpus database 

TOKENS  token 1, token 2 ………. token n is finite set of 

words in document. 

STEMMER_RESULT  stemmer result 1, stemmer result 

2 …….. stemmer result n is finite set of stem data of 

documents. 

TF  tf 1, tf 2 ……. tf n is finite set of term frequency of 

each word or token in document. 

IDF  idf 1, idf 2 …… idf n is finite set of inverse document 

frequency of each word in document. 
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SCORE  score 1, score 2 …… score n is finite set of output 

of the similarity measures. 

RESULT_DOC  result_doc 1, result_doc 2 …… doc n is 

finite set of documents returned to user. 

QUERY set of instructions or command by user to fetch 

result. 

STOP_WORDS  stop_word 1, stop_word 2  ....… 

stop_word n is a finite set of stop words used to filter 

documents. 

SYNONYMS  synonym 1, synonym 2 …… synonym n is a 

finite set of synonyms used in system. 

F authenticate_user,add_document( ), process_query( ), 

apply_stemming( ), remove_stop_words( ), calculate_tf( ), 

calculate_idf( ), apply_similarity( ), return_result_doc( ). 

Where, 

Yes/No authenticate_user(uname n, password n) 

authenticate the system user. 

Add_document(doc n) add the list of documents in corpus 

database. 

Process_query(query n) submit the query to server. 

Stemmer_result n apply_stemming(query n)-apply stemmer 

on input data & return stemmed output. 

Process_data n remove_stop_words(stemmer_result n)-

removes the stop words from n. 

tfi calculate_tf(process_data i) 

idfi calculate_idf(tfi) 

similarity_score n apply_similarity_measures(idf n, type n) 

(here type is cosine, jaccard, dice coefficient) 

clustering apply_cluster(score n,k) 

(here k is number of clusters) 

V. SYSTEM IMPLEMENTATION  

In our implementation client server architecture will be used 

for text mining, user will enter its query in any of the client 

system then this query will be sent to server for processing 

and mining via wired or wireless mediums. 

 

 

Figure 1: System Architecture 

 

A trained professional is required for labelling of documents 

which will be added to database for learning, ideally the 

learning procedure continues till the root mean square error 

in result becomes less than 0.1 but user can proceed with 

less training as well if high accuracy in results is not 

required. Labelled documents will be used for detecting 

ontology, for that only meaningful information will be 

stored as a separate copy using filter process and porter 

stemmer algorithm for removing grammatical words, 

converting second or third form of words to first form 

grammatically like chewing, chews to chew.Whenever user 

enters a query it will be sent to server for post processing. 

On server side firstly query will be parsed and tokens are 

generated then it goes for filtering, stemming.Now system 

starts searching keywords in database and its synonyms 

online which will be saved in filter database for improving 

its efficiency, the documents in which highest occurrence of 

searched keyword and its synonyms is observed will be 

scored higher using TF-IDF and similarity measure 

algorithm (cosine, jaccard, dice coefficient) chosen by user 

then sorting algorithms comes to play and sort documents 

according to scores for displaying results.  

 

 

Figure 2: Tentative GUI 

Here is the tentative GUI designed for our application which 

can undergo changes according to requirements of back end. 
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                                Figure 3: Tentative GUI 
 

 

                   

 
 

Figure 4: Data Flow Diagram 
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Java is used for designing GUI and application, Mysql for 

database, Tomcat apache for server and web services using 

java servlets. Netbeans is used as IDE. 

 

VI. ADVANTAGES AND APPLICATION 

Advantages 

The focused crawling approach entails several advantages in 

comparison with the other approaches employed in 

specialized search engines. Performing an autonomous 

search at query time considerably delays the retrieval of 

result lists. Meta-searching provides results from existing 

general-purpose indexes that often contain outdated versions 

of the available documents. Due to the reduced storage 

requirements, focused crawling can employ techniques to 

crawl part of the deep Web or to keep the stored information 

fresh updating it frequently. 

The adaptive crawler’s advantage is the ability to learn and 

be responsive to potential alterations of the representations 

of user needs. This could happen when users do not know 

exactly what they are looking for, or if they decide to refine 

the query during the execution if the results are not deemed 

interesting. Therefore, adaptive focused crawlers are more 

suitable for personalized search systems that include a better 

model of the information needs, which keeps track of user’s 

interests, goals, preferences, etc... As a consequence, 

adaptive crawlers are usually trained for single users and not 

for communities of people 

A further advantage of adaptive crawlers is the sensitivity to 

potential alterations in the environment. Web pages are 

constantly being updated, as well as the related hyperlink 

structure. Therefore, a focused crawler should be able to 

monitor any change in order to look for new and interesting 

information. 

 

Application 

The technology is now broadly applied for a wide variety of 

government, research, and business needs. Applications can 

be sorted into a number of categories by analysis type or by 

business function. Using this approach to classifying 

solutions, application categories include: 

 Enterprise Business Intelligence/Data Mining, 

Competitive Intelligence 

 E-Discovery, Records Management 

 National Security/Intelligence 

 Scientific discovery, especially Life Sciences 

 Sentiment Analysis Tools, Listening Platforms 

 Natural Language/Semantic Toolkit or Service 

 Publishing 

 Automated ad placement 

 Search/Information Access 

 Social media monitoring 

 

VII. FUTURE WORK 

In near future this text mining based project can be used to 

develop projects which are able to fetch more complex form 

of data like multimedia files, programming codes, predicting 

future scenarios by analysing present ones, scanning emails 

and headers to detect illegal insider trading. The classes of 

project can be inherited with required changes respectively 

to projects. 

VIII. CONCLUSION 

Thus, we have studied above to identify Objects, 

Morphisms, Overloading in Functions, and Functional 

Relations and any other Dependencies. 
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