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Abstract— Web Intelligence is a research field that is multi-disciplinary by nature. It can be viewed as the intersecting 

junction of artificial intelligence and information technology. The study of the field is mostly performed to improve the 

efficiency of utilization of web resources by way of application systems. This paper introduces the topic and further 

explores the heart of semantic web, the most important application area in web intelligence. The specifics covered are: 

general engineering process, the research frontiers in the field that have been tapped thus far in a concise manner. Thus, 

the paper serves as a pointer towards the directions of research in ontologies. 
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I. INTRODUCTION 

Web intelligence has a shorter history than artificial intelligence whose techniques are also incorporated to lend automation 

capabilities to the web and its applications. Major collaborative efforts in the field began in the late 1990s. In a sense the goal of 

the initiatives under the head of web intelligence is to bring about wise processing of the humongous data that is available in the 

web. This includes reasoning capabilities, automated categorization, and intelligent management of web data and so on. 

Essentially, the research directions seek to maximize the use of information by applying it to all walks of life [1].  

 

A lot of techniques to systematically engage with the web and thereby spurring the development of intelligent methods came 

about due to the fertile nature of the web- providing data of all kinds which are valuable to understand and strategically grow 

businesses [2]. Thus, extraction methods and algorithms have become common and help to analyze the click streams in the web, 

find patterns, etc. 

 

 The following Table 1 enlists the terminologies that have been in use in relation to web intelligence over the years 

since its inception: 

TABLE 1: WEB INTELLIGENCE TERMINOLOGY 

Term Definition 

Farming Also known as mining, it is the extension of the Knowledge Discovery 

processes, log analysis techniques as applied to web data 

Agents Intelligent pieces of programs that provide near-complete automation 

capabilities, recommendations, and solutions to problems 

Information 

Retrieval 

The systematic or procedural extraction of relevant data from indexed web 

repositories as and when needed for some particular purpose  

Personalization The provisioning of customized and relevant services and information to user 

of the web in an optimal and efficient manner 

Intelligent 

Applications 

The domain oriented service renderers that make use of web agents, 

information retrieval methods, information management to maximize 

consumer satisfaction and the returns  

Semantic Web & 

Ontologies 

The lending of meaning to web communications in a system process-able 

manner by means of specially developed languages that draw upon the 

concepts of logic, graphs, etc. 

 

II. LITERATURE STUDY 

A. Need for Literature Study 

From the analysis of the terms listed above it can be gleaned that ontologies are the heart of the developing semantic web. 

From time immemorial philosophers have been attempting to translate complex phenomenon of the real world into simpler, 

categorical explanations. Now, with the burgeoning of the web which can be seen as a graph of nodal systems and 
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interconnecting edges, the establishment of shared, simple, consistent, unambiguous representation of theories specific to 

domains can help those industries leverage the understanding for its betterment. Thus, a study of the latest research in the field 

of ontologies and web intelligence will prove useful. 

 

B. Engineering Ontologies 

To create an ontology is to translate concepts in a manner that keeps the essential meaning while doing away with 

unnecessary frills. Hence, an understanding of the core concepts is a key requirement. Proper modelling of these concepts is just 

as important. The following diagram illustrates a simple, generic process followed in the construction of ontologies: 

 

 
 

Fig. 1 Construction of Ontologies 

 
To begin the process of engineering ontologies it is vital to have knowledge experts who can lay down the basics and provide 

clarity of concepts that will be required. These have to be well-defined too. The scope of the subject which is being 

conceptualized has to be set and the requirements in terms of human resources, IT, domain resources have to be laid down. The 

components of ontologies such as objects, classes, sub-classes, properties have to be designed in alignment with the domain. 

Finally, samples or instances for the components are to be assigned. This ontology is then evaluated based on factors such as 

quality, consistency, correctness, and so on. Finally, any refinements may be performed. 

 

C. Study of Ontologies 

This study has been organized in a logical flow starting from the latest techniques that have been proposed for the purpose of 

building ontologies, to related topics of annotations, evaluation processes and finally applications. 

 

 
Fig. 2: Research Directions 
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Building a semantically sound representation of theoretical knowledge is a taxing process. Thus, it has been a focal area of 

research with several propositions of algorithms and procedures. One such proposition of note is the taxonomy construction for 

soil related know-how [3]. The specific methodology adopted has been the categorization of domain text obtained from a 

reliable source and based on the natural language processing algorithms provided by OpenNLP to segregate the text and find 

relationships. A key feature is the addition of properties to the classes of entities that are found. Also, the methodology is 

reported to be adaptable to other domains of need.  

 

Scientific and domain specific literature has been steadily growing in online repositories. Rather than seeing the process of 

building ontologies as a prospective benefit it is more reasonable to view it as an imperative need. For easy accessing, sharing 

and fast understanding of complex knowledge this is vital. Traditional ontologies model theories within a structured, limited set 

of relationships. However, as reported in a study, the need is for creation of more versatile ontologies that support abstract 

connections between objects in a field of study [4]. The report discusses that following the choice of relevant corpus a statistical 

parser was used in the process of building a dependency tree. In the English language, collocations are defined as particular 

combinations of words. The study reports to have established these collocations which are identified from the corpus to 

represent the abstract connections between entities. 

 

Annotation is the process of adding tiny pieces of information to a large data thereby allowing the viewer to gain a basic idea 

of what the latter contains. Historically, it is observed to have been natural way for readers of books to make sense of the 

material, to jot their spontaneous thoughts and consequently, it is touted to be a priceless gift for second hand owners of such 

copies. In the world of web content it is used in online video tagging, adding metadata to large corpuses, etc.  

 

An attempt at creating annotations in a medical system pertaining to spinal injuries is reported in detail by a paper [5]. Such a 

system aids in lending meaning to the data by providing a template based architecture that is easy to use. It is in the ease of 

annotation process by following the segregated steps of the workflow that the novelty of the work lies.  

 

Another work has created a humongous library of tags for a huge corpus of documents and made it available in the web, by 

the name of SemTag [6]. It is a completely web based system, which was developed by an algorithm powered by two concepts: 

the nearness of a node to a given perspective and manual information entered into the system pertaining to those nodes. 

 

A knowledge representation is partly subjective and partly technical. Thus, assessment of its quality is of great significance.  

 

A white box approach for the same has been proposed by this paper [7]. Some of the structural metrics which they discuss 

are: the correlation between granularities of domain knowledge and its representation; the extent to which relationships are 

established; the distributions of those relationships across the world of objects established, etc. Such a structural approach is 

indeed an effective way to investigate loopholes in the ontologies.  

 

Evaluation is also useful when trying to re-purpose ontologies as illustrated by this study [8]. A systematic, parametric, 

mathematical score based algorithm has been proposed. The ontology and other target ontologies are fed to the algorithm which 

utilizes their meta-information to calculate what they term as, “degree of confidence”, and finally come out with a score of 

nearness. Such a parametrized approach lends extra objectivity to the process of evaluation. 

 

We have established the need for ease of information sharing and search to be a primary motivation for building ontologies 

and applications on top of these knowledge representations. The following are a few of the applications that make use of these 

in their underlying engines. 

 

 

Fig. 2 Application Areas of Ontologies 
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A work proposes a search system to provide context relevant results in the field of document retrieval [9]. The specific use 

case handled is that of scholars searching for extra study materials based on their prescribed syllabi. The key concept is that of 

matching different ontologies which is performed by establishment of relations between nodes/objects of the ontologies. 

Reasoning engines are used for the purpose. The paper proposes an algorithm that takes into account the syllabi, the user’s 

query and then maps it to a document repository. This illustrates an application that makes use of ontologies to solve a problem 

in the domain of web-applications. 

 

Strategic decision making, planning and risk analysis forms a core part of Competitive Intelligence. Firms make use of 

market research, data about external factors to come up with strategies to assess, counteract and forecast competition. A 

research work proposes using Natural Language Processing techniques to create ontology from social media [10]. The proposed 

domain of application is the telecom industry and the experiment is performed on data extracts of popular firms. A key point of 

note is that the conceptualization, prepared manually from the social media contents, employs relationships relevant to the 

domain such as tariffs, service plans, etc. The visualizations reported serve as a good indicator of the potential application of the 

method to other use cases in the arena of competitive intelligence.  

 

Internet of Things has propelled unprecedented levels of creation and transfer of data across the globe. Here, is another 

potential area where ontological research is required and one study proposes the incorporation of geographical concepts and 

time concepts to the already existing sensor networks ontology [11]. 

 

Ontologies are described in formal languages such an OWL, RDF, etc. The key to the success of ontologies in application 

systems is in its capacity to handle real life use-cases. That is, the conceptualization should be capable of dealing with those 

use-cases correctly. In a research work where ontology is created for natural disasters the use of logic gate operations to effect 

rules in the system is illustrated clearly [12]. 

 

The following table is a summary of the literature studied in terms of methods used and results and advantages obtained: 

TABLE 2: SUMMARY OF LITERATURE STUDY 

 

Sl. No Method & Paper Reference Result/Advantages 

1. Categorization of domain text; Natural Language Processing; 

Property Based Methods [3] 

- Adaptable by other 

domains 

- Small Sized Corpora can 

be used instead of 

immensely space 

consuming ones 

 

2. Statistical parser based dependency tree; Abstract relationships 

representation by the use of concept of collocations [4] 

- Promising ontology with 

very minimal amounts of 

ambiguity 

3. Creating annotations in a medical system pertaining to spinal 

injuries by means of template based architecture [5] 

- First of its kind, web 

application 

- High Configurability 

  

4. Humongous library of tags for a huge corpus; web based 

system, powered by: the nearness of a node to a given 

perspective and manual information entered into the system [6] 

 

- Accurate results 

- Proposed to be a public 

service soon 

 

5. Statistical methods and the use of the theory of graphs for 

structure based knowledge conceptualization [7] 

- White Box Approach 

helps describe well the 

knowledge that is being 

conceptualized 
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- Scope for quality 

improvement 

6. Structural methods incorporating measures such as degree of 

confidence, degree of similarity, etc. [8] 

- Systematic Procedure 

- Useful in re-purposing the 

represented concepts 

7. Employs the concept of mapping one representation to another 

based on several match indicators [9] 

- Aids in the search of 

electronic materials  

8.  Social media data acquisition and processing; Sentiment 

Analysis techniques [10] 

- Helps in visualizing the 

market statistics as 

gleaned from social media 

portals 

9. IoT ontology augmented with space and time factors; Creation 

of profiles for users of the space [11] 

- Enhances the smart home 

use case for daily living 

scenarios 

10. Addition of exception rule through XOR logic to the Web 

Ontology Language collection [12] 

- Introduces a vital 

semantic rule to OWL 

 

 

III.  CONCLUSION 

 

The following are some observations and pointers from the study of trends in ontologies over the years: The tools which are 

generally used for the creation of ontologies are Protégé and ODT; Also, Natural Language Processing and Machine Learning 

techniques are being incorporated in the process of building ontologies; The attempts at building ontologies and related research 

is being carried out with a focus on its quality. Thus, the future of web intelligence and semantic web seems promising from the 

efforts evident on the front of ontological endeavors. 
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