
 ISSN 2250 - 1975   

                          

             IJACM 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                      INTERNATIONAL JOURNAL OF                                                                                                
 

                    ADVANCES IN COMPUTING AND MANAGEMENT 
                                                                                                                                                                                              

                                                                                                                                                                                                    VOLUME-3 

                                                                                                                                                                                                      NUMBER-2                                          

                                                                                                                                                                              JULY-DECEMBER 2014 



Editor-In-Chief 
 

Prof. Rajesh Math  
Padmashree Dr D Y Patil Institute of Master of Computer Applications, Pune, Maharashtra, India 

 9960866179  director@dypimca.org 
 

Editors 
 

Neha Sharma  
9923602490 nvsharma@rediffmail.com 

 
Nilam Upasani  

9881300235 nilamupasani@gmail.com 
 

Editorial Board  
Prof. T. Ramayah, University Sains Malaysia,  
Malaysia 

ramayah@gmail.com 
 
Dr. Guneratne Wickremasing, Victoria  
University, Australia  

Guneratne.Wickremasinghe@vu.edu.au 
 
Dr. Juergen Seitz, Baden-Wuerttemberg  
Cooperative State Universiti Heidenheim,  
Germany 

seitz@dhbw-heidenheim.de 
 
Dr. Cheickna Sylla, New Jersey Institute of  
Technology, USA  

sylla@adm.njit.edu 
 
Dr. Ngai M. Kwok, The University of New South  
Wales, Australia  

nmkwok@unsw.edu.au 
 
Dr. Anand, Ministry of Higher Education, Oman  

anands66@gmail.com 
 
Dr. Dinesh Mital, University of Medicine and 
Dentistry of New Jersey, Newark  

mitaldp@umdnj.edu 
 
Dr. Bimlesh Wadhwa, National University of 
Singapore, Singapore  

dcsbw@nus.edu.sg 
 
Dr. Raveesh Agarwal, India  

Raveesh15@rediffmail.com 
 
Dr. Renita Dubey, Amity University, India 

renita.dubey@gmail.com 
 
Muhammad Kashif Saeed, GIFT University, 
Pakistan  

kshfsaeed@yahoo.com 
 
Anupama R., Amity Business School, India 

anupamar@amity.edu 

 

Published By: 

 
Ting-Peng iang, National Sun Yat-Sen 
University, Taiwan 

 liang@mis.nsysu.edu.tw 
 
Mohd Helmy Abd Wahab, Universiti Tun 
Hussein Onn Malaysia, Malaysia  

helmy@uthm.edu.my 
 
Simone Silvestri, University of Rome, Italy  

simone.silvestri{AT}di.uniroma1.it 
 
Dr. (Capt.) C.M. Chitale, University of Pune,  
India  

cmchitale@dms.unipune.ernet.in 
 
Dr. C. D. Balaji, IIT Madras, India 

cdbalaji2004@rediffmail.com 
 
Dr. Manoj Kamat, Goa University, India 

mskamat@gmail.com 
 
Dr. K.B.L. Shrivastava, IIT Kharagpur, India 

 kbls@hss.iitkgp.ernet.in 
 
Dr. Arif Anjum, Editor, International Journal of  
Management Studies, India 

 infoijcms@gmail.com 
 
Vivek Mahajan, Govt. Polytechnic College, J&K,  
India 

 mahajan_vivek2005@yahoo.com 
 
Dr. Pradeep Kautish, India  

pradeep.kautish@jaipuria.ac.in 
 
Adv. Swapneshwar Goutam, India 

swami_swami1986@yahoo.co.in 
 
K. Kishore, India  

kishore130@yahoo.com 
 
Dr. Ajith Paninchukunnath, Fellow of the MDI, 
India  

ajithfpm@gmail.com 
 
Dr. Mehraj-Ud-Din Dar, University of Kashmir,  
India  

md_dar@yahoo.com 

 
DR. D. Y. PATIL PRATISHTHAN’S  
PADMASHREE DR. D. Y. PATIL INSTITUTE OF 
MASTER OF COMPUTER APPLICATIONS 
SEC. NO. 29, AKURDI, MAHARASHTRA, INDIA. 
Email: - dypimcaij@gmail.com, enquiry@dypimca.org 



INTERNATIONAL JOURNAL OF  

ADVANCES IN COMPUTING AND MANAGEMENT 
 
 

ISSN 2250 – 1975 VOLUME 3 NUMBER 2 JULY-DEC 2014 
 
 
 

Contents 

 

A Survey on Genetic Algorithm in Wireless Sensor Network            1-5 
Suvarna Patil, Manisha Bhende 

   

A Conceptual Overview of Various Clustering Algorithms for Data Mining             6-9 
Bharat Deshmukh , Swati Dhotarkar   

Paradigm Shift: Teaching across Generations  10-12 
Pooja Garudkar , Deepali Raheja, Kumendra Raheja 

 

   

Cluster Based Adaptive Data Approximation for Congestion Control in Wireless Sensor 
Networks  13-17 

Pavitha N 

 

  

Autonomous Botnet Detection System     18-21 
Pragati Chandankhede   

   

 
  

  

  

  

  

  

 

 

 

 

 

 

  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A Survey on Genetic Algorithm in Wireless Sensor 

Network 
Suvarna Patil

1
, Manisha Bhende

2
 

 

Abstract—Wireless sensor networks (WSNs) are commonly used 

in various pervasive and ubiquitous applications. Due to limited 

number of power resources, the energy efficient communication 

protocols and intelligent data dissemination techniques are 

needed. Genetic Algorithms (GA) are a family of computational 

models inspired by evolution. These algorithms will encode a 

potential solution to a specific problem on a simple chromosome-

like data structure and apply recombination operators to these 

structures as to preserve critical information. Genetic algorithms 

are viewed as function optimizer, even though the ranges of 

problems to which genetic algorithms have been applied are 

quite broad.  

 

Keywords - Genetic algorithms, Wireless sensor network. 

 

I. INTRODUCTION 

A sensor network is an infrastructure consists of sensing 

(measuring), communication and computing elements that 

conveys an administrator the ability to observe, instrument, 

and react to events and also phenomena in a given 

environment. The administrator specially is a governmental, 

civil, industrial or commercial entity. The sensor network 

consists of four basic components:  

(1) An interconnecting network (usually, but not always, 

wireless-based). 

(2) An assembly of distributed or localized sensors. 

(3) A set of computing resources at the central point (or 

beyond) to handle status querying, data correlation, event 

trending, and data mining . 

(4) A central point of information clustering. 

 Wireless sensor network is an exciting emerging domain 

of intensely networked systems of low-power wireless motes 

with a tiny amount of memory and CPU, and large organized 

networks for high-resolution sensing of the environment [1]. 

Sensor networking is called as a multidisciplinary area that 

associates, among others, radio and networking, signals 

processing, database management, power management 

algorithms, artificial intelligence, resource optimization, 

systems architectures for operator-friendly infrastructure 

administration, and platform technology (hardware and 

software, such as operating systems)[2].  The sensing and 

control technology includes magnetic and electric field 

sensors, optical-electro, and infrared sensors, lasers, radio-

wave 

 

 

 

 

 

frequency sensors, radars, location/navigation sensors, seismic 

and pressure-wave sensors, environmental parameter sensors 

(e.g. wind, humidity, heat) and biochemical national security–

oriented sensors. Sensors can be described as ‘‘smart’’ 

inexpensive devices equipped with multiple on-board sensing 

elements, they are low-cost low-power multifunctional nodes 

that are logically homed to a central sink node. Wireless 

network typically transmit information to collecting 

(monitoring) stations that aggregate some or all of the 

information. 

Genetic algorithms belongs to the larger class of 

evolutionary algorithms (EA), which generates solutions to 

optimization problems using techniques inspired by natural 

evolution such as inheritance, selection, mutation, and 

crossover.  

 GAs are inspired by Darwin’s Theory about Evolution 

“Survival Of Fittest”.  

 GAs are adaptive heuristic search based on the 

evolutionary ideas of natural selection and genetics.  

 GAs are intelligent exploitation of random search used in 

optimization problem.  

 GAs are randomized, but exploit historical information to 

direct the search into the region of better performance 

within the search space. 

 Genetic algorithms discover application in bioinformatics, 

phylogenetic, computational science, engineering, 

economics, chemistry, manufacturing, mathematics, 

physics and other fields [3]. 

Algorithm is a programming technique who forms its basis 

from the biological evolution [1]. Genetic Algorithm is 

basically used as a problem solving strategy in order to 

provide with a optimal solution. They are the best way to 

solve the problem for which little is known. They will work 

well in any search space because they form a very general 

algorithm. The only thing to be known is what the particular 

situation is where the solution performs very well and a 

genetic algorithm will generate a high quality solution. 

Genetic algorithms use the principles of selection and 

evolution to produce several solutions to a given problem.  

 Individual - Any possible solution  

 Population - Group of all individuals  

 Search Space - All possible solutions to the problem  

 Chromosome - Blueprint for an individual  

 Trait - Possible aspect of an individual  

 Allele - Possible settings for a trait  

 Locus - The position of a gene on the chromosome  

 Genome - Collection of all chromosomes for an 

individual.  
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II. BASIC FUNCTIONALITY OF GENETIC 

ALGORITHM  

A. Selection 

There are many different techniques which a genetic 

algorithm can be used to select the individuals to be copied 

over into the next generation.  

 Elitist selection: The fittest members of each generation 

are guaranteed to be selected.  

 Fitness-proportionate selection: More fit individuals are 

more likely selected, but it is not certain that they will be 

always selected.  

 Roulette-wheel selection: It is fitness-proportionate 

selection in which the chance of an individual's being 

selected is proportional to the amount by which its fitness 

is greater or less than its competitors' fitness  

 Scaling selection: As the average fitness of the population 

increases, the strength of the selective pressure increases 

with it and the fitness function becomes more 

recognizable. This method can be helpful in making the 

best selection later on when all individuals have relatively 

high fitness and only small differences in fitness 

distinguish one from another.  

 Tournament selection: Subgroups of individuals are 

chosen from the larger population and members of each 

subgroup challenge against each other. Only one 

individual from each of the subgroup is chosen to 

reproduce. 

B. Crossover 

Once the individuals have been selected the next thing is to 

produce the offspring. [2] The most common solution for this 

is something called as crossover and also there are many 

different kinds of crossover, the most common type of 

crossover is single point crossover. In single point crossover, 

chooses a locus at which you swap the remaining alleles from 

one parent to the other. This is very complex and is best 

understood visually.  

The children take one section of the chromosome from 

each of the parent. The point at which the chromosome is to 

be broken totally depends on the randomly selected crossover 

point. This particular method is called as single point 

crossover because only one crossover point exists. It is the 

case that sometimes only child 1 or child 2 is created, but 

most of time both offspring are created and put into the new 

population. Crossover does not always occur, but sometimes, 

based on a set probability, no crossover will occur and the 

parents are copied directly to the new population. The 

probability that the crossover will occur is usually 60% to 

70%.  

C. Mutation 

After completion of selection and crossover, one can get 

new population full of individuals. Some of them are directly 

copied and others are produced by crossover. 

 

Fig. 1.  Crossover 

To ensure that the individuals are not all exactly the same, 

one can be allowed for a small chance of mutation. Then one 

can loop through all the alleles of all the individuals. If that 

allele is selected for mutation, one can either change it by a 

small amount or replace it with a new value[3]. The 

probability of mutation is usually between 1 and 2 tenths of a 

percent. Mutation is shown in figure 2.  

 

 

Fig. 1.  Mutation 

Mutation is important to ensure genetic diversity within 

the population.  

III.OUTLINE OF THE BASIC GENETIC 

ALGORITHM  

The basic genetic algorithm is given as, 

1. [Start] Generate random population of n chromosome 

(suitable solutions for the problem).  

2. [Fitness] Evaluate the fitness f(x) of each chromosome x in 

the population.  

3. [New population] Create a new population by repeating 

following steps until the new population is complete.  

i. [Selection] Select two parent chromosomes from a 

population according to their fitness (if fitness is better, 

the bigger chance to be selected).  

ii. [Crossover] With a crossover probability cross over the 

parents to form a new offspring (children). If no 

crossover was performed, then offspring will be an exact 

copy of parents.  

iii.  [Mutation] With a mutation probability mutate new 

offspring at each locus (position in chromosome).  

iv. [Accepting] Place new offspring in a new population.  

4. [Replace] Use new generated population for a further run 

of algorithm  

5. [Test] If the end condition is satisfied, then  will stop, and 

will return the best solution in current population.  

6. [Loop] Go to step 2.  

The working principal of Basic Genetic Algorithm is given 

in figure 3. 
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Fig. 3.  The basic GA operations 

 

One generation is broken down into a selection phase and 

recombination phase. Strings are assigned into adjacent slots 

during selection. 

 

IV. COMPARISON WITH OTHER PROBLEM SOLVING 

TECHNIQUES 

 

This section covers the three aspects of GAs. First of all it 

describes the different issues, advantages and challenges that 

are faced by the GA.[4]  

 

A. Issues Related to the Genetic Algorithm: 

 

i. Certain optimization problems (they are called variant 

problems) cannot be solved by means of genetic 

algorithms. Main reason behind it is poorly known fitness 

functions which generate bad chromosome blocks in spite 

of the fact that only good chromosome blocks cross-over. 

ii. There is no absolute assurance that a genetic algorithm will 

find a global optimum. It occurs very often when the 

populations have a lot of subjects.  

iii. In case of Clinical decision support system GA faces lack 

of transparency that is used for the decision support 

systems making it undesirable for physicians. While using 

genetic algorithms, the main challenge is in defining the 

fitness criteria. In order to use a genetic algorithm here, 

many components are to be considered such as multiple 

drugs, symptoms, treatment therapy and so on should be 

available in order to solve a problem.  

iv. In case of research study which has found the possibility of 

automating parameter selection for an EEG-based P300-

driven Brain-Computer Interface (BCI) Genetic Algorithm 

requires lengthy execution times which display it 

infeasible for online utilization. The GA method was then 

replaced by the less execution time-intensive N-fold cross-

validation (NFCV) for the meta-optimization of feature 

extraction and pre-processing parameters using Fisher’s 

Linear Discriminant Analysis (FLDA).  

v. GA also faces scalability issues of exchanging building      

blocks.  

vi. Like various artificial intelligence techniques, the genetic 

algorithm cannot always assure constant optimization 

response times. Also, the difference between the shortest 

and the longest optimization response time is much larger 

than with conventional gradient methods. This genetic 

algorithm property limits the genetic algorithms' use in real 

time applications.  

vii. Genetic algorithm applications in controls which are 

performed in real time are limited because of random 

solutions and convergence. It means that the entire 

population is improving, but this cannot be said for an 

individual within this population. Therefore, it is very 

unreasonable to use genetic algorithms for on-line controls 

in real systems without testing them first on a simulation 

model.  

 

B. Advantages of Genetic algorithm: 

 

i.  GAs locates a population of points in parallel,    not as a 

single point. 

ii. GAs does not require derivative information or auxiliary 

knowledge, but only the objective function is needed and 

corresponding fitness levels influence the directions of 

search. 

iii. GAs does not use deterministic ones, but uses    

probabilistic transition rules 

iv. GAs always works on an encoding of the parameter set 

rather than the parameter set itself (except in which real-

valued individuals are used).  Therefore, an increase in 
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sensor density by a factor of k improves the SNR at a 

sensor by 10 log k db. 

 

A. Challenges in designing Wireless Sensor Network: 

 

i.  Limited hardware: Each node has limited processing, 

storage, and communication capabilities and limited 

energy supply and bandwidth. 

ii. Limited support for networking: The network is peer-to-

peer, with a mesh topology and dynamic, mobile, and 

unreliable connectivity. There are no universal routing 

protocols or central registry services. Each node acts both 

as a router and as an application host. 

iii. Limited support for software development: The tasks are 

typically real-time and massively distributed, involve 

dynamic collaboration among nodes, and must handle 

multiple competing events. Global properties can be 

specified only via local instructions. Because of the 

coupling between applications and system layers, the 

software architecture must be co-designed with the 

information processing architecture. 

V. APPLICATIONS OF GENETIC ALGORITHM  

Nearly everyone can gain benefits from Genetic 

Algorithms, once one can encode solutions of a given problem 

to chromosomes in GA, and compare the relative performance 

(fitness) of solutions. An effective Genetic Algorithm 

representation and meaningful fitness evaluation are the keys 

of the success in GA applications. The appeal of Genetic 

Algorithms comes from their simplicity and elegance as 

robust search algorithms as well as from their power to 

discover good solutions rapidly for difficult high-dimensional 

problems. GAs is useful and efficient when  

i. The search space is complex, large, or poorly understood. 

ii. Domain knowledge is expert knowledge is difficult to 

encode to narrow the search space  

iii. No mathematical analysis is available  

iv. Traditional search methods fail  

The advantage of the GAs is the ease with which it can 

handle arbitrary kinds of constraints and objectives, all such 

things can be handled as weighted components of the fitness 

function, making it easy to adapt the GA scheduler to the 

particular requirements of a very wide range of possible 

overall objectives. GAs have been used for problem-solving 

and for modelling. GAs are applied to many scientific, 

engineering problems, in business and entertainment, 

including:  

i. Optimization: GAs have been used in a variety of 

optimization tasks which also includes numerical 

optimization and combinatorial optimization problems such 

as traveling salesman problem (TSP), circuit design, job 

shop scheduling and video & sound quality optimization.  

ii. Automatic Programming: GAs have been used to develop 

computer programs for specific tasks and to design other 

computational structures such as cellular automata and 

sorting networks.  

iii. Machine and robot learning: GAs have been used for 

many machine- learning applications, including 

classification and protein structure prediction. GAs have 

been used to design neural networks, to evolve the rules 

for learning classifier systems or symbolic production 

systems and to design and control robots.  

iv. Economic models: GAs also have been used to model 

processes of innovation, the emergence of economic 

markets and the development of bidding strategies.  

v.  Immune system models: GAs have been used to model 

various aspects of the natural immune system, which will 

also include somatic mutation during an individual’s 

lifetime and the discovery of multi-gene families during 

evolutionary time.  

vi. Ecological models: GAs have been used to model 

ecological phenomena such as host-parasite co-evolutions, 

biological arms races, symbiosis and resource flow in 

ecologies.  

vii. Population genetics models: GAs have been used to study 

questions in population genetics, such as "under what 

conditions will a gene for recombination be evolutionarily 

viable?" 

viii. Interactions between evolution and learning: GAs have 

been used to study how individual learning and species 

evolution affect one another.  

ix. Models of social systems: GAs are used to study 

evolutionary aspects of social systems, such as the 

evolution of cooperation, the evolution of communication, 

and trail-following behaviour in ants.  

VI.       CONCLUSION 

Genetic algorithms are emerging as an independent 

discipline. Genetic Algorithms are a family of computational 

models inspired by evolution. These Genetic Algorithms 

encode a potential solution to a specific problem on a simple 

chromosome-like data structure and apply recombination 

operators to these structures as to preserve critical 

information. Genetic Algorithms are very easy to apply to a 

wide range of problems starting from optimization problems 

like the traveling salesperson problem up to scheduling, 

inductive concept learning, and layout problems. The results 

can be both good or poor on some problems. The algorithm is 

very slow if only mutation is used. To key it faster Crossover 

is the best solution which makes the algorithm significantly 

faster. GA can also be considered as a kind of hill-climbing 

search, more specifically it is very similar to a randomized 

beam search. 
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A Conceptual Overview of Various Clustering 

Algorithms for Data Mining  
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Abstract: Data mining is the process for finding new, valuable, 

and nontrivial information from large volumes of data. Best 

results are achieved by balancing the knowledge of human 

expertise in defining the problems and utilize the capabilities of 

computers to generate different patterns as solution. Data mining 

can be performed by using different techniques like 

classification, clustering, association rules, regression etc. Each 

technique is divided into different types of methods. In this 

overview, we have discussed different clustering techniques like 

Hierarchical, Partitioning, Density based and Probabilistic 

clustering and their effective algorithms like Agglomerative, K-

means, DBSCAN and Expectation Maximization (EM) are 

discussed conceptually. 

Keywords: Data mining, Clustering, Algorithms, Hierarchical, 

Partitioning, Density based, Probabilistic, Agglomerative, K-

means, DBSCAN, Expectation Maximization (EM). 

I. INTRODUCTION 

Data mining is an iterative process within which the task 

is to find different patterns, through either automatic or 

manual methods. The overall goal of the data mining process 

is to extract information from a data set and transform it into 

an understandable structure for further use. Data mining is the 

process for finding new, valuable, and nontrivial information 

from large volumes of data. Best results are achieved by 

balancing the knowledge of human expertise in defining the 

problems and utilize the capabilities of computers to generate 

different patterns as solution. This paper briefly presents the 

overview of the different clustering techniques to understand 

the pattern identification process. As the title suggests, the 

emphasis is given on clustering techniques like Hierarchical, 

Partitioning, Density-based, Probabilistic clustering which is 

commonly and majorly used as knowledge discovery 

techniques. 

Useful Definitions: 

 Cluster Centroid: The Centroid of a cluster is a 

point whose parameter values are the mean of the 

parameter values of all the points in the cluster [6]. 

 

 

 

Distance: Generally, the distance between two points is taken 

as a common metric to assess the similarity among the 

components of a population. The commonly used distance 

measure is the Euclidean metric which defines the distance 

between two points p= ( p1, p2, ....) and q = ( q1, q2, ....) is 

given by : [6] 

 

CLUSTERING TECHNIQUES: 

Clustering techniques are divided as follows [3]: 

 

• Hierarchical 

• Partitioning  

• Density-based 

• Probabilistic 

 

 Hierarchical Clustering: 

 

This is a method to build a hierarchy of clusters [2]. Here the 

clusters are build in a step by step way. In hierarchical 

clustering the data are not partitioned into a particular cluster 

in a single step. Instead, a series of partitions takes place, 

which may run from a single cluster containing all objects to 

N clusters each containing a single object.  

 

Steps for hierarchical clustering: [3] 

Given a set of N items to be clustered, and having N*N 

distance (or similarity), the basic process of hierarchical 

clustering:  

1. Begin with assigning each item to a separate cluster, 

so, with N items you have N cluster, each containing 

just one item. Let the distances (similarities) between 

the clusters the same as the distances (similarities) 

between the items they contain.  

2. Find the closest (most similar) pair of clusters and 

merge them into a single cluster, so that now there is 

one cluster less.  

3. Compute distances (similarities) between the new 

cluster and each of the old clusters.  

4. Repeat the above steps until all items are clustered. 

 

Advantages: 

 Ease of handling any forms of similarity or distance. 

 Applicability to any attributes type. 

 

Disadvantages: 
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 Vagueness of termination criteria. 

 Most hierarchal algorithm do not revisit once 

constructed clusters with the purpose of improvement. 

Hierarchical Clustering is subdivided into 2 methods: 

 

 Agglomerative: proceed by series of fusions of the N 

objects into groups 

 Divisive: separate N objects successively into finer 

groupings. 

 

Methods:  

Agglomerative: 

This is a "bottom up" approach: each observation starts in its 

own cluster, and pairs of clusters are merged as one moves up 

the hierarchy [1][3]. 

 The algorithm forms clusters in a bottom-up manner, as 

follows: 

 Initially, put each object in its own cluster. 

 Among all current clusters, pick the two clusters with 

the smallest distance. 

 Replace these two clusters with a new cluster, formed 

by merging the two original ones. 

 Repeat the above steps until there is only one 

remaining cluster. 

  

Divisive : 

This is a "top down" approach: all observations start in one 

cluster, and splits are performed recursively as one moves 

down the hierarchy. 

 Put all objects in one cluster 

 Repeat until all clusters are singletons 

o Choose a cluster to split 

o Replace the chosen cluster with the sub-

cluster 

 

 Partitioning Clustering: 

Partition clustering algorithm splits the data points into k 

partition, where each partition represents a cluster. The 

partition is done based on certain objective function [14]. 

E = Σ Σ || p – mi || 
2          

 

 

Where p is the point in a cluster and mi is the mean of the 

cluster. 

The partitioning methods result in a set of M clusters, each 

object belonging to one cluster. Each cluster may be 

represented by a centroid; this is some sort of summary 

description of all the objects contained in a cluster. The 

precise form of this description will depend on the type of the 

object which is being clustered. In case where real-valued data 

is available, the arithmetic mean of the attribute vectors for all 

objects within a cluster provides an appropriate representative; 

alternative types of centroid may be required in other cases [2].  

Steps for partitioning clustering [2] 

1. Randomly assign the objects to predefined clusters 

and make it the centroid. 

2. Add the next object to the cluster. 

3. For the next object, calculate the similarity, S, with 

each existing cluster centroid, using some similarity 

coefficient. 

4. If the calculated S is greater than some specified 

threshold value, add the object to the corresponding 

cluster and re-determine the centroid; otherwise, use 

the object to initiate a new cluster. 

5.  If any objects remain to be clustered, return to step 2 

Advantages [15]: 

 Simple 

 Fast for low dimensional data 

 It can find pure sub clusters if large number of 

clusters is specified 

Disadvantages [15]:  

1) Whenever a point is close to the center of another 

cluster, it gives poor result due to overlapping of data 

points. 

There are many methods of partitioning clustering: 

 K-means 

 Fuzzy C- means 

 

 K-means Methods 

K-means is one of the simplest unsupervised learning 

algorithms that solve the well known clustering problem [6]. 

Here a cluster is represented by its centroid, which is a mean 

(usually weighted average) of points within a cluster. This 

works conveniently only with numerical attributes.  The k-

means algorithm is the most popular clustering tool used in 

scientific and industrial applications. The name comes from 

representing each of k clusters by the mean ‘c’ of its points, 

the so-called centroid [7]. The sum of discrepancies between a 

point and its centroid expressed through appropriate distance 

is used as the objective function. Each point is assigned to the 

cluster with the closest centroid number of clusters, K.  

The basic algorithm is as follows: 

1. Place K points into the space represented by the 

objects that are being clustered. These points 

represent initial group centroids. 

2. Assign each object to the group that has the closest 

centroid. 

3. When all objects have been assigned, recalculate the 

positions of the K centroids. 

4. Repeat Steps 2 and 3 until the centroids no longer 

move. This produces a separation of the objects into 

groups from which the metric to be minimized can be 

calculated.  

The basic equation is as follows: 

, 

 

7                    International Journal of Advances in Computing and Management 

       ____________________________________________________________________________ 

 



where is a chosen distance measure between a 

data point and the cluster centre , is an indicator of the 

distance of the n data points from their respective cluster 

centers. 

Fuzzy C-Means: 
Fuzzy c-means (FCM) is a method of clustering which allows 

one piece of data to belong to two or more clusters. This 

method is developed by Dunn and improved by Bezdek is 

frequently used in pattern recognition. It is based on 

minimization of the following objective function: 

,  

where m is any real number greater than 1, uij is the degree of 

membership of xi in the cluster j, xi is the ith of d-dimensional 

measured data, cj is the d-dimension center of the cluster, and 

||*|| is any norm expressing the similarity between any 

measured data and the center. Fuzzy partitioning is carried out 

through an iterative optimization of the objective function 

shown above. 

 Density Based Clustering: 

 

In density-based clustering, clusters are defined as areas of 

higher density than the remainder of the data set. Objects in 

these sparse areas - that are required to separate clusters - are 

usually considered to be noise and border points.(source: 

Wikipedia) Density-based methods assume that the points that 

belong to each cluster are drawn from a specific probability 

distribution. The overall distribution of the data is assumed to 

be a mixture of several distributions. The aim of these 

methods is to identify the clusters and their distribution 

parameters [14][15] 

 

Steps for Density based clustering [6][8]: 

1. Start expanding the given cluster as long as the density 

(number of objects or data points) in the neighborhood 

exceeds some threshold. 

2. The neighborhood of a given radius has to contain at 

least a minimum number of objects. 

3. Characterize each cluster by local mode or maxima of 

the density function  

 

Advantages: 

 Identifies unusual data objects 

 Generate natural clusters 

 Only one parameter (k) is required to generate and 

identify clusters. 

 

 

Method: 

 

DBSCAN (Density - Based Spatial Clustering of 

Applications with Noise) 

 

The DBSCAN [2] algorithm was first introduced by 

Ester and depends on a density-based notion of 

clusters. Clusters are identified by looking at the 

density of points. Regions with a high density of 

points depict the existence of clusters whereas 

regions with a low density of points indicate clusters 

of noise or clusters of outliers. This algorithm is 

particularly suited to deal with large datasets, with 

noise, and is able to identify clusters with different 

sizes and shapes. 

The key idea of the DBSCAN algorithm is that, for 

each point of a cluster, the neighborhood of a given 

radius has to contain at least a minimum number of 

points, that is, the density in the neighborhood has to 

exceed some predefined threshold. This algorithm 

needs three input parameters: 

 

- k, the neighbor list size; 

- Eps, the radius that delimitate the 

neighborhood area of a point (Eps 

neighborhood); 

- MinPts, the minimum number of points that 

must exist in the Eps-neighbourhood. 

 

Steps for DBSCAN: 

 

 Identify the k nearest neighbors of each point and 

identify the farthest k nearest neighbor (distance). 

  The average of all this distance is then calculated.  

 After that, for each point of the dataset the algorithm 

identifies the directly density-reachable points (using 

the Eps threshold provided by the user) and classifies 

the points into core or border points. 

 

 Advantages [15]: 

 Fast for low dimensional data 

 Can discover clusters of arbitrary shapes 

 Robust towards Outlier Detection (Noise)  

 

 Disadvantages [15]: 

 Highly sensitive to clustering parameters MinPts 

(Min Neighborhood Points) and Eps  

 This Algorithm is not partitionable for multi-

processor systems. 

 Fails to identify clusters if density varies and if the 

data set is too sparse.   

 Sampling Affects Density Measures 
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Typically shown as a model in an attempt to optimize the fit 

between the data and the model using a probabilistic 

approach. Each cluster can be represented by a parametric 

distribution, like a Gaussian (continuous) or a Poisson 

(discrete) and the entire data set is therefore modeled by a 

mixture of these distributions [1]. 

Steps for probabilistic clustering [15]: 

1. Assume there are k components  where ωi represents 

the i’th component and has a mean vector μi with a 

covariance matrix σ
2
I 

2. Select a random component i with probability P(ωi) 

3. A datapoint can then be generated as N(μi,σ
2
I) 

4. Define the general datapoint as N(μi, Σi) where each 

component generates data from a Gaussian with 

mean μi and covariance matrix Σi. 

5. Calculate the probability that an observation from 

class ωi, would have the data x given means μi,..., μx:  

Advantages [5]: 

 Well-studied statistical inference techniques 

available;  

 Flexibility in choosing the component distribution;  

 Obtain a density estimation for each cluster;  

 A “soft” classification is available.  

Method: 

Expectation Maximization Algorithm (EM)  

The EM algorithm is an efficient iterative procedure to 

compute the Maximum Likelihood (ML) estimate in the 

presence of missing or hidden data. Each iteration of the EM 

algorithm consists of two processes. The E-step, and the M-

step. In the expectation, or E-step, the missing data are 

estimated given the observed data and current estimate of the 

model parameters. This is achieved using the conditional 

expectation, explaining the choice of terminology. In the M-

step, the likelihood function is maximized under the 

assumption that the missing data are known. The estimates of 

the missing data from the E-step are used in lieu of the actual 

missing data [16].  

     II.CONCLUSION 

In this paper we have presented the conceptual overview 

of various clustering techniques and algorithms. We have 

discussed the Hierarchical, Partitioning, Density-based and 

Probabilistic clustering techniques with advantages and 

disadvantages. Various algorithms under each technique such 

as agglomerative, divisive, DBSCAN, K- means, Fuzzy C  

 

mean, EM has also been discussed with their detail 

methodology. This overview can be used to study different 

clustering algorithms in detail which may help to carry out 

comparative analysis. 
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Abstract— what is education meant for? Historically and 

functionally, universities across globe have always occupied an 

antagonistic position. Though the major task of any good 

institute is to generate and transmit knowledge, universities 

provide an opportunity to transcend the horizons of everyday 

theoretical problems occurring in the societies around them. 

The education has gone through the reforms as they anticipate 

the social change; they fully live up to their roles as players in 

the ensuing learning. Substantive changes world over, have 

created a new perceived value of learning. Till yester years 

there was no dotted connection between a kinder garden 

learning to a doctoral research. But today the educational 

institutes promote themselves as a center of excellence from 

K.G. to P.G. The high school diplomas, degrees, demographics 

of the learners are well mapped with the industry 

expectations. These factors play a vital role and create a 

significant impact on what is taught and how it is taught. 

Education is a formal process where Knowledge, Skills, 

attitudes, values passes from one generation to other. Whereas 

learning is the phase of getting and improving knowledge 

skills. Learning is more of an informal task where individual 

learns from different stakeholders. The authors would 

highlight in this paper the paradigm shift that education has 

gone through. Further, the paper shall also highlight the 

different myths about learning and suggest ways to replace the 

myths. The paper shall also distinguish present the three 

generations that are part of the current workforce and finally 

conclude with suggestive indicators for different stakeholders 

that mark as the expectations form education in 2013. 

 

Keywords: Education, Teaching, Learning, Knowledge 

Stakeholders.asked to fix it. 

I. INTRODUCTION 

Change is everywhere. Many of us are vulnerable from 

subjectivity, ignorance or denial. The lessons and reminders 

that we learnt from stories and anecdotes in our early 

childhood relates with new sense learning. Though learning 

cannot be measured directly but it does create an impact on 

the behavior of an individual; and hence can be measured.  

Though there exists a plethora of learning theories and 

concepts, the authors highlight two major schools of 

learning viz. connectionist and cognitist. The connectionist 

theories believe in stimulus-response approach that is when 

an act will produce satisfaction it will probably be repeated 

when the situation arises again. On the other hand if an act 

produces a psychological or physical discomfort the 

individual will avoid the behaviour in a similar situation. In 

other words the authors would like to highlight that present 

and future generation will see learning as leading towards 

goal.  

 

Good teaching practices are good teaching 

practices regardless of the age group at which they are 

aimed. The education system has seen the paradigm shift 

from a knowledge based to performance based learning. 

However there are some techniques that work better for 

learners of certain ages based on some fundamental 

generational differences beyond the learner’s control. 

Despite good intentions to ensure that all learners can be 

successful, and the hard work done by the educators to 

achieve their best, they are still accomplishing less and the 

students seem to be more disengaged than before. To 

improve the student achievement the existing systems of 

the institutes are in the driving seat, though are driven with 

a number of myths.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Myth 1- The rule of this classroom and subject area are determined 

by each teacher  

Replaced with - the rule of this classroom and subject are defined by 

the powerful questions and complex problems faced by professionals 

in this field, citizens who care for their community and individuals 

trying to realize their dreams  

Myth 2 – What the teacher wants me to say is more important than 

what I want to say 

Replaced with – The purpose of classroom dialogue is to facilitate 

my construction of knowledge and continued curiosity 

Myth 3 – The point of an assignment is to get it done so that it’s off 

the to-do list 

Replaced with – The most powerful problems are the ones with no 

obvious solution paths; they help me learn more deeply about the 

subject and myself 

Myth 4 – If I make a mistake, my job is only to replace it with the 

right answer 

Replaced with- Failure is an unavoidable part of learning that 

requires the courage to persevere and the determination to make 

sense of the flaws 
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The authors would like to quote the myths and the 

one that it needs to be replaced with by Allison Zmuda 

from the book ‘Breaking free from myths about teaching 

and learning’.  

Is fundamental change possible given the below 

myths? This question is intended to trigger the curious 

minds to challenge the beliefs and the typical mindsets to 

understand a one liner answer for what are they educating 

the younger generation for. A perfect one liner answer that 

suits the above question is for satisfying betterment of an 

individual’s future. 

Change your thinking, change your experience.It 

is a success mantra that will prove true for each generation. 

Despite the improvements year on year made to the school 

planners, teaching pedagogies accountability controls, 

investments, there are certain hindrances that are faced by 

stakeholders which hinder the effectiveness of the school.  

• The first and the foremost area of concern 

is the feeling of disconnection between the student-teacher, 

syllabus, and pedagogy and so on and so forth.  

• Second the demands of the employment 

have shifted. Every organization today wants an 

entrepreneur with an organization (Entrepreneur).  

The authors would like to candidly discuss the 

issues that can be easily related by linking it to the 

characteristics of each generation. 

II. DEFINING THE GENERATIONS 

 What impact does knowledge about the learner create 

on the instructor? How does it impact the facilitators to 

have learners from different generations in the classroom?  

One could already tell that, just by looking over the 

students who has enrolled in the classes. The major task is 

not to identify the student but communicate the concepts in 

the same style as you have perceived it. To have a better 

understanding of the student, and use of a correct pedagogy 

to teach and learn the concepts, it is suggested to have 

slightly more depth knowledge about the, typical 

generational characteristics and their learning styles. 

Though each individual is born unique, but majority of 

the individuals in the said bracket will have tendencies that 

match the above listed characteristic. Based on the above 

information below is designed a general outline of typical 

comparative chart based on the characteristics the 

researchers on the indicators that are needed to survive in 

21st century map the behaviour on three terms Low (0-5), 

Medium (5-10), High (10-15) of people. Learners in 

today’s classroom are largely drawn from Gen Y or the 

millennial generation (1981-2001) and Gen Z (2001 

onwards). The facilitators are from the Baby Boomer 

generation (1943-1960), Generation X (1961-1981). This 

helps the authors to draw a comparative chart based on the 

characteristics which further highlights the process of 

transformation of the major stakeholders of education. 

It is commonly understood that students, particularly 

adults, learn differently. The learning styles, attitudes, and 

approaches of high school students differ from those of 

eighteen- to twenty-two year old college students. The 

styles, attitudes, and approaches of adult learners (Gen Y 

and Gen Z) differ yet again. Facilitators must be aware of 

these differences with selecting course activities and 

planning class sessions to better attend to the needs of all of 

their learners. 

Based on the research pushed forward mainly by Eduard 

Lindeman in 1926, proposed that adult education needed to 

be more student-centered rather than teacher and subject-

centered. Another strand of Revolutionary for its time, this 

work began the current push toward the self-directed 

learning trend prevalent in adult education theory today, 

making concrete the notion that “learners become 

increasingly self-directed as they mature” (Merriam 

&Caffarella, 1991, p. 8) 

 

 

 

 

 

 

 

 Inventions and innovations, every factor in the  

 

 

 

 

 

 

 

 

 

 

education system has occupied compatible position in 

educational development. But when the trends in the 

education changed from generation to generation, the 

impact of education system goes through turmoil. This 

leads to think on steps that need to be taken to improvise 

the future education system that is essential and the same 

time sustainable for generations to come. The 21st century 

pedogogy will have a enormous potential to meet the 

educational demands which further enhance overall 

economy and well being of society. This 21st century 

pedogogy have a large impact on different stakeholders of 

the education ecosystem. 

            To maintain the sustainability of education that 

leads towards the betterment of the society at large, one 

needs to address the issues to suit cultural differences. By 

helping the right people and adopting the right strategy at a 

global level, an education system can achieve a competitive 

edge. 

The major stake holders that have an impact on the 21st 

century learning system are: (Exhibit 1) 

• Industry 

• Governing Body 

• Teacher 

Characteristics Gen X Gen Y Gen Z 

Individualistic  High  Medium  Low 

Tech- savvy Low  Medium  High  

Family centric Low High  Low  

Multitasking  Low  Low  High  

Ethnic  High Medium  Low  

Attention 

Craving 

Low  High High 
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• Student. 

Though they all are interdependent, they have an impact on 

each other. 

Industry - Every industry is having aim of higher growth 

rate, improvement in technology and development of new 

techniques with respect to quantity and quality as desire. To 

sustain in this competitive era every industry wants to have 

its  

 

own competitive advantage. This is possible by enhancing 

R & D function for business unit as well as by nurturing the 

taskforce. 

Governing body - To sustain in 21st century, Educational 

Governing body have to follow industrial technological 

change and for that Governing body will improve quality in 

terms of syllabus, Examination pattern and hands on 

exposure by setting appropriate standards and evaluation 

techniques.  

Teacher-Teacher is heart of education system. To give best 

talent to industry teachers will have to adopt the changes in 

their teaching pedagogy. Teacher will use new technology 

for teaching like E- learning, mobile learning, etc. eg: 

MOOC (Massive Open Online Course) (Exhibit 2). 

MOOCs are the latest trend of learning which is followed 

by universities. This provides free online courses to 

students. At the same time teachers need to assess the ideas 

generated by students and guide them properly to be a 

competent person. The appreciation and acknowledgement  

ensures the long lasting understanding and generate interest 

in the students. 

Student -As rightly said by one of the great Indian 

philosopher “Teacher is first mother to student”, and hence  

 

 

the teacher will have large impact on student. The 21st 

century technocrat will be multitasked, will have 

competency required for industrial growth, will accept 

challenging assignment and learning curve will go high. As 

the time passes the impact will go changing on these factors. 

 
III.    CONCLUSION 

 

 For institutes to work better the authors suggests 

that we need to break free from myths mentioned earlier 

and find ways to generate a new learning pedagogy which 

develops, nourishes and harness the natural intelligence of 

an individual. The suggestions cannot be layered or piled 

on top of an existing not so efficient system. This 

suggestive system requires courage, creative thinking, 

firmness and certitude to make the institutes a performance 

driven knowledge house. The future teachers have to be 

“Learning facilitators” in real sense. They have to stop 

rushing to conclusions; killing new ideas appreciate 

collaborations and team work which will lead towards a 

more effectively engaged learners and future mangers. 
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Cluster Based Adaptive Data Approximation for 

Congestion Control in Wireless Sensor Networks 

Pavitha N 

 

Abstract—Wireless sensor networks used in highly–reliable 

applications requires energy efficient data approximation as a 

crucial system requirement. Recent research work shows that 

adoption ofdataaggregation techniques resulted in substantial 

improvement in the lifetime of wireless sensor networks; 

however, certain application of wireless sensor networks 

requires approximate data collection. In this backdrop, the 

main focus of the paper is to maximise the lifetime of wireless 

sensor networks with limited energy by reducingcongestion. 

For the purpose, a technique called Approximate Data 

Collection (ADC) is applied. The method ADC divides a 

sensor network into clusters and each cluster will have its own 

cluster head. This method determines data association on 

cluster heads, and then sends approximated data to the sink 

node. To approximate the sensor data at cluster head doorway 

algorithm is used. The technique ADCis adaptive to 

environmental changes. It is more efficient and controls 

congestion by reducing message transmissions when 

compared to existing techniques. As a result, it will improve 

the lifetime of wireless sensor networks. 

Keywords- Wireless Sensor Networks, Approximate Data 

Collection, data aggregation, doorway algorithm 

I. INTRODUCTION 

 In recent years Wireless Sensor Networks (WSNs) 

has become an widely known technology for a large 

number of applications, such as monitoring (e.g., pollution 

prevention, precision agriculture, structures and buildings 

health), event detection (e.g., intrusions) , target tracking 

(e.g., surveillance) and so on. A wireless sensor node 

consist of low power CPU, tiny memory (RAM/ROM), R/F 

module, many kinds of sensing devices, and limited 

batteries. These devices are largely utilized for three 

elementary tasks: (i) sample a physical quantity from the 

surrounding environment, (ii) process (and possibly store) 

the acquired data, and (iii) transfer them through wireless 

communications to a data collection point called sink node 

or base station. The most energy-consuming component is 

the R/F module that provides wireless communications. 

The energy consumption when transmitting 1 bit of data on 

the wireless channel is similar to thousands of cycles of 

CPU instructions.  

 

 

 For long term wireless sensor networks to solve 

the problem of communication overhead data aggregation 

technique was developed which will reduce redundancy of 

data and saves energy. In wireless sensor networks directly 

sending huge amount of data to sink node may cause 

problems like (i) quality of data may get loss due to packet 

loss (ii) communication overhead. Because of this lifetime 

of the sensor nodes will be reduced. So the data collection 

approach must be designed carefully to reduce energy 

depletion and to increase the lifetime of the network as 

much as possible.  

 Applications of WSNs demands sensor nodes to 

collect data approximately and efficiently due to constraints 

in energy and communication bandwidth. In this paper 

problem of data collection in physical environments where 

the different sensors containing a data are correlated is 

considered. The correlation of the data being gathered can 

be influenced by approximately fusing the data inside the 

network. This reduces the number of transmission and 

energy consumption, for data collection process. To 

achieve this technique called ADC (Approximate Data 

Collection) is used.  

 For long term wireless sensor networks with 

bounded bandwidth Approximate Data Collection is a good 

choice. In many situations with densely positioned sensor 

nodes, the sensor data collected by sensor nodes may have 

a spatial – temporal correlation characteristic. By 

comprehending such characteristics, the sensor nodes can 

be collecting data in an aggressive manner. Consequently 

the data accuracy will be maximized and data traffic will be 

minimized. This technique is adaptive to physical 

environmental changes and it reduces number of messages 

transmitted i.e. congestion is controlled. This efficient 

technique will improve the lifetime of wireless sensor 

network. 

II. RELATED RESEARCH WORK 

A. Ken Method[1]  

 This paper proposes a robust approximate 

technique called Ken that uses replicated dynamic 

probabilistic models to minimize communication from 

sensor nodes to the networks PC base station. This 

approach is based on a form of compression using 

replicated dynamic probabilistic models. The basic idea is 

to maintain a pair of dynamic probabilistic models over the 
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sensor network attributes, with one copy distributed in the 

sensor network and the other at a PC base station. At every 

time instance (i.e., with a frequency f ), the base station 

simply computes the expected values of the sensornet 

attributes according to the model and uses it as the answer 

tothe “SELECT * FREQ f” query. This requires no 

communication. An attractive feature of the Ken 

architecture is that it naturally accommodates applications 

that are based on event reporting or anomaly detection; 

these include fire-alert-and response and vehicle tracking. 

In these scenarios, the sample rate is typically quite high, 

but the communication rate should remain quite low under 

most circumstances. The model reflects the expected 

“normal” state of the environment being monitored; 

anomalies result in reports being pushed to the base station 

for urgent handling by infrastructure logic. In addition to 

naturally supporting these applications, Ken enhances them 

with additional functionality: the ability to support 

interactive query results with well-bounded approximate 

answers. In essence, approximate data collection and event 

detection become isomorphic. Advantage of this method is 

that the readings which are visible to the user are with in 

fixed error bound. Disadvantage of using this method is 

that it is robust to communication failure that is, if the data 

lost during transmission it cannot be recovered.  

 

B. Directed Diffusion[2]  

 This is a data centric approach, in this method all 

the communication is for the named data. In directed 

diffusion method sink broadcast its request to its neighbour. 

The neighbour cached the interests and the neighbour data 

which matching to the interest will respond back to sink. 

The human operator's query would be transformed into an 

interest that is diffused towards nodes in regions an interest 

that is diffused towards nodes in regions X or Y. When a 

node in that region receives an interest, it activates its 

sensors which begin collecting information about 

pedestrians. When the sensors report the presence of 

pedestrians, this information returns along the reverse path 

of interest propagation. Intermediate nodes might aggregate 

the data, e.g., more accurately pinpoint the pedestrian's 

location by combining reports from several sensors. An 

important feature of directed diffusion is that interest and 

data propagation and aggregation are determined by 

localized interactions (message exchanges between 

neighbours or nodes within some vicinity). Directed 

diffusion is significantly different from IP-style 

communication where nodes are identified by their end-

points, and inter-node communication is layered on an end-

to-end delivery service provided within the network. In this 

approach the number of transmissions will be reduced 

because of interested neighbour will be responded. The 

disadvantage of this method is that it is not suitable for long 

term large scale wireless sensor networks.  

C. Similarity based adaptive framework[3]  

 This method detects data similarities among the 

nodes and groups them into clusters. Its main goal is to 

conserve energy by reducing transmission. Advantage of 

this method is that it reduces the amount of communication 

in wireless sensor networks. Disadvantage of using this 

method is that it only takes an advantage of temporal 

correlation with in the sensor data without considering the 

similar readings of nearby sensor nodes.  

D. Bar-B-Q Method (BBQ)[4]  

 This is a query centred approach, which is used to 

extract data from sensor networks. It is the first method 

which uses Gaussian joint distribution model to extract data 

from sensor network. This approach will find correlations 

among sensor readings by using the data extracted from the 

sensor networks. It has numerous drawbacks because of 

using Gaussian joint distribution model. Firstly it is not 

suitable for large scale wireless sensor networks. Secondly, 

it needs to gather complete data set, but gathering of 

complete data set is too much energy consuming.  

 

E. CONCH (Constraint Chaining)[5]  

 This is a continuous monitoring scheme. This 

method uses a spatial and temporal correlation to achieve 

energy saving. In a sensor network, the observed values are 

either spatially or temporarily correlated which implies that 

it is not needed to report each and every value in each time 

if it is not changed from the existing value.It will assign 

reporter and updater at the edge, the role of the reporter is 

to report the base station if there is a change in value and 

the updater job is to update the value reported by the 

reporter. The disadvantage of using this technique is that it 

goes through update message overhead when the readings 

changes often.  

 

A. Approximate Data Collection (ADC) [6]  

 This method divides a sensor network into cluster 

and each cluster will have its own cluster head and it 

determines data association, and then performs 

approximation on sink node by using a parameter updated 

by a data model. The node which has more power will be 

chosen as a cluster head. The cluster head will be selected 

by cluster members. The doorway algorithm is 

implemented into the cluster head to approximate the 

readings of sensor nodes. 

 

 Each sensor node transmits its parameter to its 

cluster head, instead of intense sensor readings. If the 

difference between the approximated values is not greater 

than the original value the sensor node does not update its 

data to cluster head. This method is suitable if less frequent 

update operations are there. Disadvantage of this method is 

that if frequent data updates are required then transmitting 

parameters leads to increase in network traffic. 

 

III. DESIGN OBJECTIVE 
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To accomplish adaptive data approximation and lifetime 

maximization by reducing congestion in wireless sensor 

networks. 

following criteria it will decide whether to transmit the 

packets or to drop the packets.

     

         

        CM: Cluster Member 

        CH: Cluster Head 
             

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

Fig. 1.Complete Architecture of the System 

IV. PROPOSED TECHNIQUE 

 Fig. 1. shows the overall architecture of the system in 

which each cluster consists of cluster members and a single 

cluster head. All the cluster members are directly connected to 

the cluster head within the cluster. Each Cluster member will 

have a set of sensed raw data and is sent to the cluster head. 

The Cluster head will receive raw data and performs data 

approximation. It will then send the approximated data to the 

base station. So approximate data collection approach increase 

the lifetime of the wireless sensor network and make the 

wireless sensor network more energy efficient. 

A. doorway algorithm [6]  

To approximate the sensed data an algorithm called doorway 

algorithm [6] is used. This algorithm is used to reduce the 

number of packets transmitted and also the communication 

cost among sensor nodes and cluster head. The doorway 

algorithm will avoid congestion by controlling the queue size 

and marking the packets. The sensor node sends sensed raw 

data to cluster head. The doorway algorithm is used to 

calculate the average queue size. It compares the average size 

of the queue with two threshold values, which are maximum 

bound value and minimum bound value. Based on the  

a) If average size of the queue is less than the minimum bound 

value, none of the packets will be marked.  

b) If average size of the queue is greater than the maximum 

bound value, each and every packet will be marked and in 

future it will be dropped.  

c) If average size of the queue is in between minimum bound 

value and maximum bound value, the arrived packets will be 

marked with the probability “pb”.  

The doorway algorithm is given by, 

1  Initialize avg = 0, count = 1; 

2 For each packet arrival calculate the average size of 

the queue ‘avg’ 

3  If the queue is not an empty queue then calculate 

4 avg = (1 – qw ) * avg + qw * cq 

5 Else n = l ( c_time – s_time ) ; 

  

CM1 

CM2 

CM3 

CH Data 

Approximation 

Sink or Base Station 

Raw Data 

Raw Data 

Raw Data 

Approximated Data 

Cluster Based Adaptive Data Approximation for Congestion Control in Wireless Sensor Networks    15 
 



 

    avg = (1 – qw ) ^ n * avg; 

6 end 

7 if minbnd<= avg<maxbnd 

8 count ++ then calculate 

9 probability of ‘pq’ 

 pb = maxpb* (avg – minbnd ) / ( maxbnd –  minbnd); 

 pq = pb / ( 1 – count * pb ) 

10  end 

11 else if maxbnd<= avg then 

12  mark the arriving packets 

13  count = 0 

14  end 

15 else count = -1 

16  end 

17  end 

18 when the queue becomes empty 

 s_time = c_time 

19 end 

   
TABLE I 

NOTATIONS USED IN ALGORITHM 

Notations Description 

avg Average size of the queue 

qw Weight of the queue 

cq Current queue size 

c_time Current time 

s_time Start of the queue time 

minbnd Minimum bound value 

maxbnd Maximum bound value 

 

 The advantage of using doorway algorithm is that, 

the readings which are visible to the end user will be assured 

to be with fixed error bound. Because it will transmit readings 

that are within a threshold limit that is minimum bound and 

maximum bound value.  

B. Approximate Data Collection (ADC)  

 The method ADC divides a sensor network into 

clusters and each cluster will have its own cluster head. This 

method determines data association on cluster heads, and then 

sends approximated data to the sink node. The sensor node 

which has more power will be chosen as a cluster head. The 

doorway algorithm[6] is implemented into the cluster head to 

approximate the readings of sensor nodes. Cluster members 

send their sensed raw data to the cluster head. Cluster head 

will perform data approximation. If the difference between the  

 

approximated values is not greater than the original value the 

sensor node does not update its data to cluster head. If data is 

updated at cluster head then only it is transmitted to the base 

station or sink node otherwise it is not transmitted to the sink 

node. Likewise ADC will reduce network traffic by sending 

only required data to the base station. By reducing 

transmissions it will increase the lifetime of the network. 

 

C. Comparison of Solution Method with Existing 

Solution  

 In ADC [6] each sensor node transmits its parameter 

to its cluster head, instead of intense sensor readings. If the 

difference between the approximated values is not greater than 

the original value the sensor node does not update its data to 

cluster head. This method is suitable if less frequent update 

operations are there. Disadvantage of this method is that if 

frequent data updates are required then transmitting 

parameters leads to increase in network traffic. In proposed 

ADC all sensor nodes send their raw data to the cluster head. 

Cluster head will perform data approximation. If the 

difference between the approximated values is not greater than 

the original value the sensor node does not update its data to 

cluster head. If data is updated at cluster head then only it is 

transmitted to the base station or sink node. Likewise ADC 

will reduce network traffic by sending only required data to 

the base station. Ascompared to ADC [6] there is no overhead 

of transmitting parameters also. By reducing transmissions it 

will increase the lifetime of the network. 

 

V. CONCLUSION 

 In wireless sensor networks, sensor nodes are 

typically battery driven. Communication overhead is an 

important concern in wireless sensor networks because 

communication requires more power than processing the data. 

Data aggregation techniques will minimize energy 

consumption and communication overhead also maximizes 

lifetime of wireless sensor networks. Data aggregation 

accuracy is crucial for some applications in WSNs, so 

Approximate Data collection technique is used. The technique 

ADC used in this paper is adaptive to environmental changes. 

Simulation is carried out in network simulator 2(NS2).The 

simulation results show that this approach improves the 

accuracy level of data collection. The efficient Approximate 

Data Collection method acquires an exact result and it reduces 

the number of transmissions. As a result, congestion is 

controlled and it will improve the lifetime of wireless sensor 

networks. 
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Abstract—Due to the increase in the use of number of 

internet user, enormous threats have been seen in last 

few decades. These threats entails the activities for 

violation of security in terms of integrity, 

confidentiality, denial of service, authentication. Due 

to the existence of such threats, there is requirement 

to defend our immense corporate secret, online 

banking account details and social networking 

account accessible via web interface. Over last few 

decades there is the emergence of botnet within 

internet. Botnet can be considered as the mass of 

compromise machine that are under the authority 

and control of single botmaster. Because of existence 

of such botnet there arouse intrusion. And hence 

intrusion detection has turn out to be sphere of 

influence of information assurance. At the network-

level, the research work to detect bots has proceeded 

along two important area of vertical and horizontal 

correlation engine. Vertical and local correlation 

engine have the downside that these systems require 

prior knowledge about communication channel and it 

is indispensable to have at least two hosts in the 

monitored network(s) should be the members of the 

same botnet. Hence the new autonomous model is 

proposed by combining the concept of observation of 

command and responses received. This model will be 

built in controlled environment with recording of 

network activity by using subspace and evidence 

accumulation clustering. Proposed models are helpful 

for detection of bots in the midst of few false positives. 

 

I. INTRODUCTION 

Due to the heavy reliance of human being on the 

technology, today there is the need to take steps in 

the direction for dealing with their misuse. System 

are getting more defenseless due to increase of 

threats within network [5]. For every user there is 

everywhere threats of attack in today’s internet. 

Along with viruses and worm, malicious botnet has 

been new security threats within network[1]. The 

name of bot was derivative of ro-bot  which means 

the script or program  that are executed repeatedly 

and automatically for performing predefined 

function which is activated by some system 

infection intentionally. Botnet is the collection of 

computer which are under the control of 

person/organization who is usually called as 

botmaster. Botmaster causes the computer system 

to perform the malicious activities. Mystery of 

 

 

 

 

 

botmaster is that they govern the victim computer 

by command and control architecture.On the basis 

of nature of bot are categorized as benevolent bot 

malicious bot. The bot used for performing legal 

activities are called as benevolent or kind bot. 

whereas bot used for performing the activities for 

malevolent purpose are called as malicious bot. 

Search engines and sites of online game used the 

benevolent bot. Example of malicious bot have 

includes phishing, service operation within network 

like denial of service. 

 Botnet detection has been the recent area 

of interest for the researchers. Before moving on 

the detection technique, previous work and botnet 

threats involved are outline as prime key of 

concern. 

 

II. PREVIOUS WORK: 

For text based conferencing, Jeff fisher has 

created the first bot program which work on many 

machine in scattered manner.[6] The bot was 

named as Eggdrop bot and it was based on feature 

of Internet Relay Chat (IRC). IRC is a 

teleconferencing system which is well suited for 

running on many machines in a distributed fashion. 

In order to provide secure Communication 

between the clients, it is required that all servers 

should be able to transmit a message in precisely 

one direction all along the network for reaching to 

any client.  The path of a message being delivered 

should be the shortest path between any two points 

on the network.  As the key aim of IRC is to bring 

a environment which permits easy and efficient 

conferencing which is usually one to many in 

nature. The conferencing of message within IRC is 

done by using either to list, to group, to host or 

sever mask, and one message to all. 

A. List:  

The client gives a list of destinations to which 

the message is to be delivered and the server breaks 

it up and dispatches a separate copy of the message 

to each given destination. 

B. Group (Channel): 

 If there are multiple user on a server within the 

same channel(group), the message text is send once 

to the server and then sent to each client within the 

group. Consider client 1,2,3 in channel then all the 

message are sent to the client on channel if it were 

a private message to a single client. 
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C. Host / Server mask:  

In order to provide IRC operators for sending 

messages to a huge body of related users, host and 

server mask messages are supplied.  These 

messages are sent to users whose host or server 

information match that  of  the mask. 

D. One message to all: 

 On a large network of users and servers, a single 

message can result in a lot of traffic being sent over 

the network in an effort to reach all of the desired 

destinations. 

As illustrated the way message can be passed 

among client for broadcasting purpose, and 

accordingly the conferencing technique of Internet 

Relay Chat[7] is used in order for the user running 

an IRC client program connects to an IRC server in 

an IRC network. Every servers are interconnected 

and they passes messages from one user to other. 

Due to the increased popularity among Internet 

users of IRC, assault (attack) on IRC started. 

Assault result in misuse as they are used for 

illegitimate financial gain or deception of user of 

system. Hence the malicious bot can be thought of 

the program, running on hosts and which gets 

booted in hidden way and it is being controlled by 

command. Size of program is 15KB and it is in 

compressed form. The zombie can be said to the 

hosts which run on IRC bot malware program.  

 In 1999 the first malicious IRC bot, called 

as Pretty Park Worm consist of limited set of 

features. The feature includes the ability to connect 

to a remote IRC server, retrieve basic system 

information e.g. operating system version, login 

names, email addresses, etc. To command and 

control using the innovative scheme of IRC has 

became distinct method. Surrounded by a few years, 

Botnet can be well thought-out as the collection of 

infected hosts that are controlled and executed by 

the master, also called as botmaster.  Botmaster 

force the infected hosts to perform the malicious 

tasks of Denial of Service (DoS), Distributed 

Denial of service (DDoS), theft identifying.  The 

technology of using IRC to control a pool of 

compromised hosts was improved and perfected. 

Botnet Threats 

Depending on the purpose of attack and 

attacking tool applied, botnet can reveals major 

four types of threats as follows: 

1. Contaminate new hosts 

2. Theft of personal information 

3. Spam proxy and phishing 

4. Distributed Denial of Service 

A.Contaminate new hosts: 

In order to Compromise new hosts, botnet either 

uses one of the method of social engineering or 

distribution of malicious email for contaminating 

host. Social engineering technique causes user to 

execute  the malware.[9]. While distribution of 

email, which is being attached with malware is 

spread among the several host which in turn infects 

host.  

Simple example to depict how the attack might 

be carried out . Malicious email are often have the 

ability to catch the eye of the user by their name, 

like “check out this picture” or “hurry for sell 50% 

discount”, at the same instant email might contains 

the infected attachment which runs automatically 

when clicking on the email. It might be the 

windows file. 

B. Theft of personal information 

on top of the way of to acquiring the latest 

application and game; the end user undermine 

confidentiality and integrity of their devices with 

outdated situational awareness on the latest threat 

facing them. End user unknowingly exposes critical 

business data to cybercriminals who manage to 

infect their devices. Recent DIY android.apk 

decompiler/ injector, keylogger and traffic packet 

sniffer are the best techniques for getting  lost to 

the personal information. 

C. Spam sending and phishing 

Spam sending is a subset of electronic spam 

which invokes identical message and send it to the 

various recipients by email. Clicking on links in 

spam email may send user to phishing web site that 

are hosting malware. Security researchers in 

January 2007, observed an assault of spam 

enclosing subject lines which was related to 

extreme weather conditions (for example, "230 

dead as storms batter Europe"). "ReadMore.exe" 

attachment accompanied the spam. The attachment 

infects the recipient’s computer with trojan code, if 

an unfamiliar recipient tried to open  the 

attachment[10]. Trojan code may includes 

receiving, installing, and executing updates, using 

rootkit technology which can hide on the 

recipient’s machine. 

The theft of Phishing depicts the techniques 

where electronic means are used by attackers to 

trap recipients by revealing his confidential 

information. As an example phishing attack would 

be an email appearing to be for recipients that ask 

him to verify credit account transaction. The email 

is not really from recognized bank but if recipients 

tag along the link, recipients sign in information 

can be captured by attacker. Botmaster can 

command all its bots to perform the task of spam 

sending and phishing which is controlled by 

botmaster. 

D. Distributed Denial of Service 

During a botnet DDoS threat, a particular server 

can be commanded by botmaster  (example: 

update.microsoft.com). And this technique is 

adapted via a malicious or anonymous proxy used 

for a particular date, time and for a duration in 

order to hide the actual commanding node. 

Intrusion detection system for botnet 

Detection system can be basically categorized 

into two major part as follows. 
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1) Signature based detection 

2) Anomaly detection 

 

1) Signature based detection technique: 

This technique is based on the existing 

knowledge about the existing botnet, which are 

usually represented in the form of signature or rule. 

And in order to detect bot the database for the 

signature should be updated. Usefulness of this 

technique lies in the fact that botnet can be 

identified earliest but at the same instant this 

technique rellies on the database of bot, hence 

uncovering the new bot detection is not possible. 

Also to keeping database up-to-date is also difficult 

task for any detection system. The technique of 

signature based detection fails during the case 

where bot insert dead code, which remains 

undiscovered by signature based intrusion detection 

system. 

2) Anomaly detection technique: 

Anomaly based detection system relies on the 

normal behavior model, which depicts that certain 

behavior are called as normal and anything 

different from the normal behavior is treated as the 

abnormal or suspicious event. Normal behavior is 

defined by observing behavior at host level. It is 

better than signature detection since malicious 

activities can be identified by this technique. For 

botnet, high network latency, failed login attempts 

can be considered as suspicious activities. But the 

fact of creating such large data of normal behavior 

and the fluctuating behavior other than normal is 

difficult task. Also it is not efficient and time 

consuming. 

 On the basis of  two main detection 

technique mentioned above, various co-relation 

engine has been developed that combines the idea 

of host level and network level behavior. 

1) BotSniffer : Main aim of botsniffer is 

monitoring the various similarities between 

various activities occurring on C and C server. 

2) Bot Miner : To cluster Similar 

communication pattern and similar malicious 

activities for detecting botnet is the main motive 

of Bot Miner. 

3) Bot Hunter : Evidence  accumulation of 

interior feature and external feature are 

matched all along various stages, which are 

in turn matched with state based sequence  

for botnet detection.  

 All the above technique are used for monitoring 

the presence of botnet. In favor of better detection 

result the above system of correlation relies on 

large amount of data of botnet activities to be 

traced. Thus the process being time consuming 

since it requires prior knowledge about command 

and control channel. Hence the unsupervised 

autonomous detection of botnet is requisite in order 

to detect the botnet automatically without any prior 

knowledge about command and control mechanism 

or the manner in which bot circulates. 

 
III. PROPOSED ARCHITECTURE: 

 

Figure 1: Proposed architecture 

 

As shown in above Figure 1 of proposed 

architecture, data from the different host is 

captured. Data is aggregated so that bot get 

connected to its C&C mechanism. Evidences are 

captured by keeping this process running long 

enough to observe representative collection of the 

different bot commands and the activities they 

trigger. The detection target or evidences are the 

captured by [2] Evidence accumulation algorithm. 

The hidden bot detection are captured by applying 

subspace clustering. The algorithm for detecting 

bot from the traffic is as follows, Consider Input as 

follows let n d−dimensional patterns;k min - 

minimum initial number of clusters;.k max - 

maximum initial number of clusters;N - number of 

clusterings. For the processing of output K means 

will be used as the basic alogorithm for processing 

data. 

1) Initialization: Set obtained from subspace 

clustering is set to a null n * n matrix. 

1. Do N times: 

1.1. Randomly select k in the interval [ k min; k 

max ]. 

1.2. Randomly select k cluster centers. 

1.3. Run the K-means algorithm with the above k 

and initialization, andproduce a partition P . 

Data from Different host is captured 

Data is aggregated 

Evidence accumulation Algorithm  

Captured Events as 

Evidence 

Subspace 

clustering 

algorithm   

Events with anomaly is detected 

Administrator record event 
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1.4. Update the subspace set for each pattern pair, 

( i; j), in thesame cluster in P , set co assoc(i; j)= co 

assoc(i; j)+1/N 

2) Detect consistent clusters in the obtained set and 

keep it as record for administrator. 

             Thus the strong clustering techniques is 

used for unsupervised detection by combination of 

Sub-Space Clustering and Evidence Accumulation 

algorithms to identify anomalous bot within the 

data of traffic flows. And the evidence is then used 

for administrator record.  

 Thus the result of the process consist of 

events as anomaly which are detected bots within 

the given traffic captured or data from different 

host. The administrator record those events and 

exclude those event in future 

.  

IV. CONCLUSION 

 This paper provides a review on the various bot 

threats and intrusion detection system for bot. since 

the detection system relies on the large amount of 

data to be traced it is being time consuming process. 

As a solution the paper presents a system that 

identifies the anomalous bot evidences and 

captures those evidences as filter for future bot 

attack by filtering those record at administrator. It 

targets the unique characteristic of bots, the fact 

that they receive commands from the bot master 

and respond appropriately. Our system observes the 

behavior of bots executed in a controlled 

environment, and automatically derives signatures 

for the commands that a bot can receive, as well as 

network-level specifications for the responses that 

these commands trigger. The approach does not 

requires prior knowledge about the communication 

channel used by the bot and hence it is being more 

advantageous 

. 
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