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Abstract The huge volume of data being generated results in difficulty extracting valuable information from it 

especially when the pool of data includes unstructured types. This research proposes a model to extract 

meaningful data from a collection of both structured and unstructured types. Research Methodology adopted 

was Constructive Research. Object-Oriented Design methodology was also adopted to efficiently apply mining 

strategies through the extraction of unstructured data sets. These unstructured datasets were passed through the 

data mining models; trimming, cleaning and selection. The output (train network) was classified by the 

Supervised Machine Learning Algorithms namely Random Tree and Neural Network (NN). A Modified 

Random Tree was designed from the Random Tree. The output is a structured dataset with semantics that can be 

used for decision making. It also introduced the domain knowledge of the datasets as the basis for bringing out 

the semantics within the data items. 
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1. Introduction  

The rate of the growth of information that is being generated and stored today is very amazing and thus makes 

information an important issue to organize and analyze. Moreover, the possibility of extracting useful patterns 

from artifacts gave rise to concept mining. These artifacts facilitate the process of bringing out the worth, history 

and likeness of documents [1]. Sadly, it has been observed that valuable employee time and energy is often been 

misused in establishments in the futile quests through several information sources particularly the 

Internet. Moreover, there's need for a well-organized conceptmining technique of unstructured data with regards 

to meaning. Hence, constructing a technology that mixes the human approach of understanding with 

the speed of the system is incredibly important. There is need for a strategy that captures the semantics in text by 

employing an official system [2]. 

 

2. Related Literature 

Data processing has currently attracted attention to data and information outfits and the increasing ease of access 

of big data and the oncoming need for translating such data into useful information and requisite knowledge. An 

upcoming area that is concerned with the extraction of implicit, formerly not known, and potentially beneficial 

information from data is called data mining. [3] described an approximate algorithm based on k-means. It is a 

novel method for big data analysis which is very fast, scalable and has high accuracy. It overcomes the 

drawback of k-means of uncertain number of iterations, by fixing the number of iterations without losing the 

precision. The  efficacy  and  precision  of the algorithm  is  demonstrated  on  various  real  and  synthetic 

datasets. The  algorithm  presented  here  cannot  handle categorical  data  well  until  it  is  converted  into  

equivalent numerical  data.  Exploring and clustering big data in terms of categorical data could be another 

possible extension. Deciding primary and secondary attributes is considered in the proposal to  be  provided  as  
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an  input  by  the  user  (which  indicates  the view point of the study). The system they proposed inherited the 

problem of initial selection of k values. This led to premature convergence. Machine learning concepts can be 

used to decide the priority of attributes instead of asking from the user. [4] proposed adaptive K-means 

clustering techniques for data clustering to modify k-means clusters. It adapts itself according to the image 

based on a colour-based clustering. The number of clusters in the colour feature are computed based on 

histogram analysis in a gray format. The peak of the histogram is the main source of computation of the number 

of colours in the image and based on the same, the image data are clustered. [5] proposed an ameliorated 

partitioning clustering algorithm for large datasets. This algorithm  can  adjust  the  number  of  clusters 

automatically  by  comparing  similarity  value  with  preset similarity   threshold,  and  it  also  avoids  a  large  

number  of I/O  related  operations  which  is  used  by  conventional "sort/merge" algorithm for sequencing. It 

initially computes  the  initial  centroids  k  as  per  the  necessity  of  the user  and  then  provides  improved  

and  efficient  cluster  with  no sacrifice on accuracy. It generates steady clusters in order to get better accuracy. 

It also minimizes the mean square error, improves  the  quality  of  clustering,  reduces  the  number  of  

iterations  and  works  on  reducing  time  complexity.  Their improved clustering algorithm had accuracy 

greater than the original one. The initial selection of the value of k is a problem inherited by this algorithm.  [6] 

presented a novel extension of k-means clustering to mixed divergences. Also, they extended the k-means 

seeding to mixed-divergences and report a guaranteed probabilistic bound. Finally, they described a soft 

clustering technique for mixed-divergences. Their results are still ongoing. [7] proposed an efficient algorithm 

that uses the technique of Divide and Conquer to cluster large datasets. To eliminate the shortcoming caused by 

the random selection of the initial centers. In [8], the effectiveness of introducing the K-means initialization 

scheme into the context of Fuzzy C-means is investigated empirically. This method improves the way in which 

Fuzzy C-means initializes its clusters and has several advantages over the discussed methods. This method 

achieves superior clustering (in terms of validity indexes) compared to a used random initialization like the 

standard and less iteration. These results were presented for further improvement by acting at three different 

levels. This algorithm is widely experimented in the field of image segmentation, revealing very successful 

results. 

 

3. Methods of Structuring Unstructured Data    

There are various methods of structuring unstructured data. This is possible through the use of supervised 

machine learning algorithms. These are the various algorithms that are specifically built to supply learning 

capabilities to machines or computers through example information or past experience. They're tailored towards 

optimum performance of the systems. Numerous machine learning methods can be applied in order to 

expeditiously structure unstructured data datasets. The Supervised machine learning procedures were adopted in 

order to carry out the practical aspect of this work. They are: Neural Network and Random Tree. 

These algorithms were applied to be able to handle datasets to determine the appropriate means of forecasting    

and categorizingunstructured datasets.  

 

4. Methodology 

Constructive Research 

In this research work, the researcher used the constructive research approach. Constructive research is one of the 

very common computer science research procedures. The constructive approach means problem solving through 

the construction or use of models, diagrams, plans, organizations, etc. This style of research is generally used in 

technical sciences, operations analysis, mathematics, clinical medicine and in operations research [9]. 

The word “construct” is frequently used in this context to indicate a new contribution being developed and the 

construct can be a new theory, model, software, algorithm, or a framework. The conclusions have to be 

objectively defined and this may include assessing the “construct” being developed analytically against some 

predefined criteria or performing some benchmark tests with the prototype. Constructive method solves 

practical problems while producing an academically valued theoretical contribution [10]. The researcher 

however, in the course of the research using this approach, was able to gain an insight into the domain of the 

problem under study. 
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5. Structuring Unstructured Data 

                                         
Figure 1: The Proposed System Architecture 

The proposed system operates on the unstructured data obtained from the web through Semantic Search. These 

datasets were passed through the Data mining models like: (a). Data cleaning: This can be the method of 

removing noise and inconsistent knowledge from a dataset. (b). Data selection: This can be some way of 

selecting pertinent knowledge from retrieved data that is relevant to the research domain. (c). Data Trimming: 

This could be an approach or means of removing or excluding extreme values or outliers from a dataset. These 

steps are terribly essential in order that the datasets can easily pass through the machine learning algorithms 

otherwise known as classifiers. These are Machine Learning Algorithms (MLAs) that are adopted in the analysis 

of unstructured data when the domain is known. For the aim of this work, the algorithms adopted are: Neural 

Network (NN), Random Tree and Modified Random Tree was designed. Subsequently, fascinating patterns and 

requisite knowledge can be extracted. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Use Case Design of the Proposed System 

The Use Case diagram contains five actions and two actors. The first actor by the left is the system administrator  

while the second actor is the normal system user. The first action is to perform semantic search. This has to do 

with searching for the unstructured data sets from the network. The second action is mining data. The 
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unstructured datasets are further subjected to data mining processes like: Cleaning, Selection and Trimming. 

The output is called a train network. The third action is to load a train network. This is the process of loading the 

train network into the WEKA simulator. The fourth action is to classify data. This is done by selecting the 

classifier; Neural Network, Random Tree and Modified Random Tree algorithm. The fifth action is to extract 

knowledge. This refers to the output obtained from the classifier that is used for decision making. 

 

6. Training and Evaluating Unstructured Datasets 

The selection and adoption of WEKA is in order to be able to train the planned system. It was built using 

JAVA programming language. The rear interface opts a user interactive friendly setting for 

user’s simple accessibility and process. It is made up of Explorer, Experimenter, Knowledge Flow and 

easy interface. In order to load the network data sets into the stimulator, the user will click on the Explorer and 

select open. 

 
Figure 3: WEKA Preprocessor: Loading and Examining Data 

M.S Excel sheet was adopted in the analysis of this work for simple simulation. The user Open the stand 

out programme trainNetwork.csv. The user can load the train network by clicking the open button. 

 
Figure 4: WEKA Explorer Input Design 

For the WEKA Explorer input Design, unstructured datasets were extracted and used for the experimental 

analysis of the proposed system using data attributes and instances.   
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7. Results and Discussion 

The system is trained using WEKA 3.68 (Waikato Environment for Knowledge Analysis). This is an open 

source machine learning scripting software developed in Java by the Waikato University, New Zealand [3]. The 

act of adopting WEKA stimulator to structure unstructured data and generate the semantics within the data items 

is the primary emphasis of this study. The system introduced a means of efficiently mining unstructured data 

after working on three algorithms: Random Tree, Neural Network and Modified Random Tree. 

Table 1: Arrangement of input datasets according to domain/semantics 

Field Name Semantics Type 

Name Name of a person, animal, place or 

thing. 

Alphabetic 

Username Name of the user or owner of a 

system or something. 

Alphabetic 

Password A Special code that uniquely gives 

someone access to a system. 

Alphabetic or  

alphanumeric 

Duration Period or time of access to a system, 

length (number of seconds) of time 

in which connection takes place 

  Numeric 

Flag This represents a normal or error 

status of a connection. 

Numeric 

Count The action or process of counting, 

number of connections to the same 

host as the current connection in 

the past two seconds 

Count 

Protocol A procedure or rule or terms of a 

treaty.  

Character 

Service Act of helping or doing work, a 

system of supplying public need, a  

network service on the destination 

e.g., http, telnet, etc.  

Character 

 

Table 2: The Performance Measurements 

Performance Neural Network Random Tree M. Random Tree 

Learning Type Lazy Lerner Eager Leaner Eager Learner 

Accuracy Good in many domains Good in many domains Good in many domains 

Scalability Efficient for certain datasets like;  

DNA samples, images and so on. 

Efficient for small data sets Efficient for larger data sets. 

Speed 50mh and above 100mh and above 300mh and above 

Transparency Rules Rules Rules 

Memory Usage Up to 350bytes and above 200bytes and above 100bytes and above 
 

Table 3:  Summary Table on Memory Usage and Time 

Time  (Seconds) Memory Usage (Bytes of Data) 

Neural Network Random Tree Modified Random Tree 

1 390 140 70 

2 375 180 110 

3 300 175 100 

4 298 200 180 

5 395 210 198 

6 380 245 220 

7 480 310 205 

8 440 300 205 

9 405 340 240 

10 520 420 150 
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Figure 5: Memory Usage and Time Graph 

 

 Table 4: Processing Time Interval of the Algorithms after Three Successive Runs 

 PROCESSING TIME INTERVAL (SECS)   

ALGORITHM FIRST RUN SECOND 

RUN 

THIRD RUN    TOTAL TIME 

(SECS) 

 

M. Random Tree 0.03 0.01 0.02 0.06  

Random Tree 0.08 0.09 0.07 0.24  

Neural Network(NN) 66.1  68.1 67.1   203.3  

      
 

Table 5: Mean Processing Time Interval of the Algorithms 

 

 

 

 

 

 

  

 
Figure 6: Mean Processing Time Graph 
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8. Discussions 

WEKA stimulator was adopted to structure unstructured data and generate the semantics within the data items. 

Table 1 shows the arrangement of the input datasets according to their domain and semantics. This is as a result 

of the domain of the input datasets. It can be shown that some of the input datasets are from the network 

domain. The semantics or meaning of these datasets also apply. Therefore, the semantic content of a dataset is 

totally dependent on its application domain. Table 2 shows the performance measurements. It can be seen that, 

the neural network is a lazy leaner, efficient for certain datasets like; DNA samples, images, and operates at a 

slow pace of 50mh and above. The Modified Random Tree therefore is the most efficient algorithm for 

structuring unstructured data in that, it is efficient in larger data sets, and 3 times faster than the conventional 

Random Tree occupying lesser memory space. Table 3, is a Summary on Memory Usage and Time. It is shown 

in Figure 5 Graphical representation of Memory usage and time. It can be seen that the Modified Random Tree 

occupies less memory and uses less time. Table 4 illustrates the various the processing time interval of the 

Algorithms (Random Tree, Modified Random Tree and NN algorithm). The result was gotten by running the 

system for 3 consecutive times. It can be observed that, the Modified Random Tree algorithmic rule has the 

values: 0.03secs for the primary run, 0.01secs for the second run and 0.02secs for the third run, showing a 

sum of 0.06 seconds. In the case of Random Tree, the values are: 0.08secs for the primary run, 0.09secs for the 

second run and 0.07secs for the third run, showing a total of 0.24 seconds. For the Neural Network algorithmic 

rule the values are: 66.1secs for the primary run, 68.1secs for the second run and 77.1secs for the third run, 

showing a total of 203.3 seconds. A critical look at Table 5, illustrates that Modified Random Tree has rock 

bottom average interval of 0.02 secs followed by Random Tree with average interval of 0.08secs and NN has 

average interval of 6.71secs. This entails that Modified Random tree algorithmic rule used lesser negligible time 

than the others to coach and classify the unstructured datasets. This result produces the line chart drawn in 

Figure 6. Therefore, it can be observed that, the Modified Random Tree is the best algorithmic rule is to be 

adopted for the efficient concept mining ofunstructured data with regards to the internal semantics within the  

data items. 

 

9. Conclusion 

Recently, data mining has drawn the attention of the knowledge and information industry because of the 

immense accessibility of big data and the forthcoming need for converting such data into useful information and 

knowledge. Data mining as an emergent field that requires extracting implicit, previously not known, and 

potentially helpful information from data is being explored and used as a means of building software that 

automatically sieves through databases in search of regularities or patterns. Strong patterns identified, are likely 

to be used to generalize and give accurate predictions. Classification or prediction tasks which are supervised 

methods that seek to discover the hidden associations between the target class and the independent variables that 

are popularly used in data mining were applied to solve unstructured dataset mining in this work. The 

supervised learning classifiers allow tags to be attributed to the observations so that, data not observed can be 

categorized based on the training data. Therefore, the developed system will serve as a reference point for future 

researchers with respect to concept mining and the growing need for an efficient semantic structuring of 

unstructured data.  

 

References 

[1]. Yuen-Hsien, Chun-Yen Chang, (2010). Mining Concept Maps from News Storage measuring civic 

scientific literacy in Media Computers and Education. 

[2]. Chakraborty and Goutam. (2016). Analysis of Unstructured Data: application of Text Analytics and 

Sentiment Mining. (PDF). SAS Retrieved June 24. 

[3]. Mark, A. Hall, Lan H. Witten, Eibe Frank, (2011). Data Mining: Practical machine learning tools and 

techniques. Morgan Kaufman, San Francisco. 

[4]. Manjinder, K., Navjot K., and Singh H. (2014). Adaptive K-Means Clustering Techniques for Data 

Clustering. International Journal of Innovative Research in Science, Engineering and Technology (An 

ISO 3297: Certified Organization) Vol. 3, Issue 9. 



Anthony EO et al                                      Journal of Scientific and Engineering Research, 2019, 6(9):184-191 

 

Journal of Scientific and Engineering Research 

191 

 

[5]. Chouhan, R and Chauhan A., (2014).An Ameliorated Partitioning Clustering Algorithm for Large 

Datasets, Copyright to (IJARCCE) International Journal of Advanced Research in Computer and 

Communication Engineering Vol. 3, Issue 7, PP (7617-7621). 

[6]. Nielsen, F. Nock R. and Shun-ichi A. (2014). Clustering Histograms with k-Means by Using Mixed-

Divergences. Entropy, 16, 3273-3301. 

[7]. Ahirwar, G. (2014). A Novel K-means Clustering Algorithm for Large Datasets based on Divide and 

Conquer Techniques, Pradnyesh. J. Bhisikar (IJCSIT) International Journal of Computer Science & 

Information Technologies, 5(1), 301-305. 

[8]. Jung-Yi J., Ren-Jia Liou, and S. Lee, (2011). A Fuzzy Self-Constructing Feature Clustering Algorithm 

for Text Classification. IEEE Transactions Knowledge and Data Engineering, 23(3): p. 335 – 349. 

[9]. Eero, Kasanen, Kukka Kari, and Arto Silton, (1993). The Constructive Approach in Management 

accounting Research, Journal of Management Accounting Research, 5(1) pp. 243-263. 

[10]. Liisa. L. Juha-Matti, J. Sami, K. & Laura, P. (2017). The Constructive Research Approach: Problem 

Solving for Complex Projects. Chapter 8 of Design; Methods and practices for Research of Project 

Management (978-1-4094-4880-8) by Beverly Pasian. 


