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ABSTRACT 

This paper presents the study of   network  protocol in respect of security . . In this paper a study of various 

papers and articles  is done, and in this  paper we  explain  two central problems associated with the design and 

security analysis of network protocols that use cryptographic primitives.  The main goal is to develop methods 

for proving properties of complex protocols by combining independent proofs of their parts 
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I. INTRODUCTION 
Protocols that enable secure communication over an untrusted network constitute an important part of the 

current computing infrastructure. Common examples of such protocols are SSL [53], TLS [44], Kerberos [10], 

and the IPSec [37] and IEEE 802.11i [1] protocol suites. SSL and TLS are used by internet browsers and web 

servers to allow secure transactions in applications like online banking. The IPSec protocol suite provides 

confidentiality and integrity at the IP layer and is widely used to secure corporate VPNs. IEEE 802.11i provides 

data protection and integrity in wireless local area networks, while Kerberos is used for network authentication. 

The design and security analysis of such network protocols presents a difficult problem. In several instances, 

serious security vulnerabilities were uncovered in protocols many years after they were first published or 

deployed [105, 59, 1, 16, , 68]. While some of these attacks rely on subtle properties of cryptographic 

primitives, a large fraction can be traced to intricacies in designing protocols that are robust in a concurrent 

execution setting. To further elaborate this point, let us consider the concrete example of the SSL protocol. 

In SSL, a client typically sets up a key with a web server.  
 

II. PROBLEMS 
There are two problems associated with security analysis of network protocolsThe first problem pertains to the 

secure composition of protocols, where the goal is to develop methods for proving properties of complex 

protocols by combining independent proofs of their parts. In order to address this problem, we have developed a 

framework consisting of two formal systems: Protocol Derivation System (PDS) and Protocol Composition 

Logic (PCL). PDS supports syntactic derivations of complex protocols, starting from basic components, and 

combining or extending them using a sequence of composition, refinement, and transformation operations. PCL 

is a Floyd-Hoare style logic that supports axiomatic proofs of protocol properties. The eventual goal is to 

develop proof methods for PCL for every derivation operation in PDS, thereby enabling the parallel 

development of protocols and their security  proofs. 

The second problem pertains to the computational soundness of symbolic protocol analysis. 

At a high-level, this means that a logical method for protocol analysis should have an associated soundness 

theorem, which guarantees that a completely symbolic analysis or proof has an interpretation in the standard 

complexity-theoretic model of modern cryptography. Our approach to this problem involves defining 
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complexity-theoretic semantics and proving a soundness theorem for a variant of PCL which we call 

Computational PCL. While the basic form of the logic remains unchanged, there are certain important 

differences involving the interpretation of implication in terms of conditional probability and the semantics of 

the predicates used to capture secrecy properties 
 

III DERIVATIVE SYSTEM OF PROTOCOL 
There are many researches can be done for the analysis of security of network protocols .Many researchers 

recognize that the common authentic and key exchange protocols are built by using standard 

concept.Thecommon building blocks include Diffie-Hellman key exchange to avoid replay, certificates from an 

accepted authority to validate public keys, and encrypted or signed messages that can only be created or read by 

identifiable parties. An informal practice of presenting protocols incrementally, starting from simple 

components and extending them by features and functions, is used in [44], with efforts to formalize the practice 

appearing in [23]. Our framework for deriving security protocols consists of a set of basic building blocks called 

components and a set of operations for constructing new protocols from old ones. These operations may be 

divided into three different types: composition, refinement and transformation. A component is a basic protocol 

step or steps, used as a building block for larger protocols. Diffie-Hellman key exchange and challenge-response 

are examples of basic components. A composition operation combines two protocols. Parallel composition and 

sequential composition are two examples of composition operations. A refinement operation acts on message 

components of a single protocol.  For example replacing plaintext by an encrypted  one  is a refinement. A 

refinement does not change the number of messages or the basic structure of a protocol. A transformation 

operates on a single protocol, and may modify several steps of a protocol by moving data from one message to 

another, combining steps, or inserting one or more additional steps. For example, moving data from one 

protocol message to an earlier message (between the same parties) is a transformation . 
 

IV. PROTOCOL COMPOSITION LOGIC 
Protocol Composition Logic (PCL) is a logic for proving security properties of network protocols. A 

preliminary version of PCL was presented in [49, 50]. In subsequent work [35,36, 39, 37, 60], we have 

significantly extended the logic and developed new proof methods. Currently, we are able to prove 

authentication and secrecy properties of common security protocols by derivations of twenty to sixty lines of 

proof. The reason for this succinctness is that the proof rules of the logic state general properties of protocol 

traces that can be reused for many different protocols. The logic is different from previous “belief” logics 
like BAN [24] and from explicit reasoning about protocol participants and the intruder as in Paulson’s Inductive 

Method [10]. In a sense, the goal of this work was to retain the readability and ease of use of BAN logic while 

providing the same degree of assurance in the security of protocols as Paulson’s Inductive Method. The logic is 

designed around a process calculus with actions for each protocol step. Protocol actions are annotated with 

assertions in a manner resembling dynamic logic for sequential imperative programs. The semantics of our logic 

is based on sets of traces of protocol executions, following the standard symbolic model of protocol execution 

and attack. Security proofs involve local reasoning about properties guaranteed by individual actions and global 

reasoning about actions of honest principals who faithfully follow the protocol. One central idea is that 

assertions associated with an action will hold in any protocol execution that contains this action. 
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V. PCL PROOF SYSTEM 
we present a method for reasoning about compound protocols from their parts. In general terms, we address two 

basic problems in compositional security. The first may be called additive combination – we wish to combine 

protocol components in a way that accumulates security properties. For example, we may wish to combine a 

basic key exchange protocol with an authentication mechanism to produce a protocol for authenticated key 

exchange. The second basic problem is ensuring nondestructive combination. If two mechanisms are combined, 

each serving a separate purpose, then it is important to be sure that neither one degrades the security properties 

of the other. For example, if we add an alternative mode of operation to a protocol, then some party may initiate 

a session in one mode and simultaneously respond to another session in another mode, using the same public 

key or long-term key in both. Unless the modes are designed not to interfere, there may be an attack on the 

multi-mode protocol that would not arise if only one mode were possible. 
 

VI. CONCLUSION 
we have presented several results in the area of security analysis of network protocols. Our main contribution is 

PCL—a logic for proving security propertiesof network protocols. Security proofs in PCL are relatively short 

and intuitive and scale to protocols of practical interest. Two central results for this logic are a composition 

theorem and a computational soundness theorem. The composition theorem allows proofs of complex protocols 

to be built up from proofs of their constituent sub-protocols. It is formulated and proved by adapting ideas from 

the assume-guarantee paradigm for reasoning about distributed systems. The computational soundness theorem 

guarantees that, for a class of security properties and protocols, axiomatic proofs in a fragment of PCL carry the 

same meaning as hand-proofs done by cryptographers 
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ABSTRACT 
The Internet of Things (IoT) is increasing the connectedness of people and things on a scale that once was 

unimaginable. Connected devices outnumber the world's population by 1.5 to 1. The pace of IoT market 

adoption is accelerating because of growth in analytics and cloud computing, increasing interconnectivity of 

machines and personal smart devices, the proliferation of applications connecting supply chains, partners, and 

customers and the  opportunities presented by the IoT far outweigh the challenges if managed with the right 

partner. The connection of devices, machines, and things allows you to dynamically generate, analyze, and 

communicate intelligence data, increase operational efficiencies, and power new and greatly improved business 

models. This paper discusses about this new technology its current challenges and opportunities in various 

areas. 
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I. INTRODUCTION  
 

The term “Internet of Things” (IoT) is used to describe embedded devices (things) with Internet connectivity, 

allowing them to interact with each other, services, and people on a global scale. This level of connectivity can 

increase reliability, sustainability, and efficiency by improved access to information. Environmental monitoring, 

home and building automation, and smart grids could be interconnected, allowing information to be shared 

between systems that affect each other [1]. 

The Internet of Things (IoT) is changing the business, creating opportunities for new sources of revenue, 

smarter interactions with customers, and greater efficiencies. Yet IoT introduces new technical challenges. We 

live in an increasingly connected world. Humans are connected to each other and to a vast inventory of 

information and entertainment in unprecedented ways. Almost half of the world’s population now owns and 

uses a mobile device. In the developed world, most households are connected to the Internet. In recent years, 

more and more objects in our physical world are now able to communicate with each other – or with us – 

through embedded sensors, tags, and actuators without human involvement. These “smart objects” can see, hear, 

feel, and smell the world around them. Intelligence embedded into personal items, household appliances, cars, 

clothing, factory equipment, and infrastructure generates vast amounts of valuable data that can be collected, 

networked, and analyzed for a wide range of business, societal, and personal advances. Communication between 

mechanical or electronic devices is automated by what are collectively known as machine-to machine (M2M) 

technologies [2].  
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According to Cisco, billions of devices and objects will be made smart devices by 2020. This kind of growth 

will make network connections more valuable and will create unexpected opportunities for business and 

companies [3]. 

 
Figure 1. McKinsey Analysis 

The IoT is changing lives of the people by bringing network in every physical object that no one can imagine. It 

will have major effects on working of networked systems as well as their participants. The evolving nature of 

IoT is not predictable but it is sure it will change the views of the people towards things. 

The IoT can potentially transform nearly every industry-locally and globally. It brings networking technology to 

places where it was once unavailable or impractical. The challenge is to build the right infrastructure. Your 

company faces changing requirements of scale and data management, and needs standards-based infrastructure 

that is highly secure and interoperable. 
 

II. DRIVERS OF CHANGE AS IOT EVOLVES 
 

Smaller, lower power, less expensive devices allow for more distributed networks. We can now embrace not just 

computational devices but all types of devices and sensors, closer to “the edge” where we choose to deploy 

them. 

This enables us to gather more granular data, much faster. Machine sensors that years ago gathered data and 

stored it in a database for daily or weekly review can now report on conditions or even take immediate action in 

near real time. 

All this granular data is like Big Data on steroids. It will further accelerate the need for better analytics. It will 

also put a premium on asking insightful questions to provide actionable answers for decision making. 

IoT devices in both consumer and business sectors are now spawning new use cases, new applications, new 

architectures, and new protocols and ultimately will drive new standards. Companies like Octoblu are emerging 

to address the need for cross-device integration. 

These new use cases will in turn drive different customer journeys and unique value propositions that will spur 

the creation of innovative, new business models. 
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These business models will open up new markets and reinvigorate existing industries through creative 

destruction, providing new opportunities for the entire ecosystem. 

Many of these breakthroughs will force some companies to morph from being pure hardware, software or 

systems companies into service companies that provide “whole solutions.” Companies not adapting to the new 

realities fast enough will be acquired or wilt away. 
 

III. CHALLENGING AREAS  
 

Thinking about a physical thing reacting on our actions, is itself a big thing. So, this raises the issues regarding 

the complexity and challenges that are to be faced in adopting IoT. Traditional working techniques, cost factors 

are the major reasons regarding its non-adoption. Further, technical problems regarding storage, power are also 

some issues affecting its use. 

Covering all challenges, five major areas are listed here- 

· Security- IoT is all about devices, connects every kind of device, which results in larger number of attack 

points in the network. Every device is not protected and thus susceptible for attacks. Thus new security 

techniques and procedures need to be inculcated to have secure IoT. 

· Trust and Privacy- With remote sensors and monitoring a core use case for the IoT, there will be heightened 

sensitivity to controlling access and ownership of data. Compliance will continue to be a major issue in 

medical and assisted-living applications, which could have life and death ramifications. New compliance 

frameworks to address the IoT’s unique issues will evolve.  

· Complexity and Integration issues – Connecting different kind of devices on different frameworks, working 

on different protocols, is difficult. Integration of all may create issues and thus poses a notable challenge. 

Resource requirements, frameworks are to be adjusted for industries to work on a large scale. New 

frameworks according to IoT must be developed for its smooth working. IoT application development 

needs to be easy for all developers, not just to experts. 

· Adaptability and Scalability issues – To adopt the IoT architecture, the industries way of designing systems 

need to be changed. These systems must be scalable also to add more devices among the network so as to 

deliver the output. 

· Maintainability and Updates - IoT is not for a limited period of time, it is there for longer years of time. 

With continuous changing needs, these systems need to be modified accordingly. Thus maintenance and 

updates are must for the success of IoT.   
 

IV. OPPORTUNITIES 
 

IoT open up a new world of industries having new systems with higher efficiencies. With the decreasing cost of 

technologies, IoT will be creating a new business technology. The upcoming technologies will do and interpret 

unimaginable actions and store vast amount of information. IoT delivers the following capabilities: 

Visibility-Driven: The more we can see, the more we can correlate information and apply intelligence to 

understand context, make better decisions, and take action—either manually or automatically. This capability 

has broad implications for not only IT security, but also across the entire enterprise. 
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Threat-Centric: As we focus on detecting, understanding, and stopping security threats through continuous 

analysis, real-time security intelligence can be delivered from the cloud and shared across all security solutions 

to detect and remediate against threats. 

Platform-Based: Security is no longer solely a network issue. It requires an integrated system of agile and open 

platforms that cover the network devices, and the cloud. 
 

V. CONCLUSION 
The Internet of Things is a new wave of technology that will embrace, extend and enhance cloud, big data, 

personal/mobile devices and social networks. It will provide entirely new applications and use cases that will 

drive new business models and revenue opportunities. It will also threaten many existing industries, markets and 

products. As this technology is evolving, more challenges are coming around. There is a need to develop and 

manage such systems that will overcome the issues and create new opportunities for business and end users. 
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ABSTRACT 
Image segmentation by clustering is one of the key problems in computer vision. Before high-level reasoning 

can be applied to an image, Clustering or Segmentation refers to the process of partitioning a digital image into 

multiple segments or regions.  Existing method of image clustering, K-means algorithm obtains cluster results 

converged to minimum with speedy but consistent lost due to random initialization cluster centroid, as well as 

the method sensitivity to noised image produces undesirable clustering results.  In our proposed method of 

enhanced K-mean clustering algorithm reduce these drawbacks and obtains better results than existing method.    

Our method extract initial cluster centroids from image intensity distribution and bilateral filter model of 

Gaussian weightening technique reduce noise influence while execution of clustering algorithm. The experiment 

carried out on different set of images standard, medical and natural images produced clustered results   better 

than existing algorithms. 

 

I. INTRODUCTION 
Clustering or Segmentation refers to the process of partitioning a digital image into multiple segments or 

regions. The goal of segmentation is to simplify the representation of an image into something that is more 

meaningful and easier to analyze. Image segmentation is typically used to locate objects and boundaries in 

images. More precisely, image segmentation is the process of assigning a label to every pixel in an image such 

that pixels with the same label share certain visual characteristics. Image segmentation is a very important field 

in image analysis object recognition, image coding and medical imaging. Segmentation is very challenging 

because of the multiplicity of objects in an image and the large variation between them. Image segmentation is 

the process of division of the image into regions with similar attributes. The process of grouping a set of 

physical or abstract objects into classes of similar objects is called clustering. A cluster is a collection of data 

objects that are similar to one another within the same cluster and are dissimilar to the objects in other clusters. 

By clustering, one can identify dense and sparse regions and therefore, discover overall distribution patterns and 

interesting correlations among data attributes. Clustering may be found under different names in different 

contexts, such as unsupervised learning (in pattern recognition), numerical taxonomy (in biology, ecology), 

typology (in social sciences) and partition (in graph theory). By definition, "cluster analysis is the art of finding 

groups in data", or "clustering is the classification of similar objects into different groups, or more precisely, the 

partitioning of a data into subsets (clusters), so that the data in each subset (ideally) share some common trait-

often proximity according to some defined distance measure". Clustering is a challenging field of research as it 

can be used as a stand-alone tool to gain insight into the distribution of data, to observe the characteristics of 
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each cluster, and to focus on a particular set of clusters for further analysis. Alternatively, cluster analysis serves 

as a preprocessing step for other algorithms, such as classification, which would then operate on detected 

clusters. 

 

II. LITERATURE SURVEY 
Author : Maoguo Gong;Yan Liang ; Jiao Shi ; Wenping Ma ; Jingjing Ma  “Fuzzy C-Means Clustering With 

Local Information and Kernel Metric for Image Segmentation” . Image Processing, IEEE Transactions on 

Volume:22 ,  Issue: 2 . In this paper, Author presented an improved fuzzy C-means (FCM) algorithm for image 

segmentation by introducing a tradeoff weighted fuzzy factor and a kernel metric. The tradeoff weighted fuzzy 

factor depends on the space distance of all neighboring pixels and their gray-level difference simultaneously. By 

using this factor, the new algorithm can accurately estimate the damping extent of neighboring pixels.  

Author : Maoguo Gong , Xi''an, China ; Zhiqiang Zhou ; Jingjing Ma  “Change Detection in Synthetic Aperture 

Radar Images based on Image Fusion and Fuzzy Clustering”  Image Processing, IEEE Transactions on  

(Volume:21 ,  Issue:4 )  

This paper presents an unsupervised distribution-free change detection approach for synthetic aperture radar 

(SAR) images based on an image fusion strategy and a novel fuzzy clustering algorithm. The image fusion 

technique is introduced to generate a difference image by using complementary information from a mean-ratio 

image and a log-ratio image. In order to restrain the background information and enhance the information of 

changed regions in the fused difference image, wavelet fusion rules based on an average operator and minimum 

local area energy are chosen to fuse the wavelet coefficients for a low-frequency band and a high-frequency 

band, respectively. 

Author : Yi Yang  , Hangzhou, China ; Dong Xu ; Feiping Nie ; Shuicheng Yan “Image Clustering Using Local 

Discriminant Models and Global Integration” Image Processing, IEEE Transactions on  (Volume:19 ,  Issue: 10 

) 

In this paper, Author presented a new image clustering algorithm, referred to as clustering using local 

discriminant models and global integration (LDMGI). To deal with the data points sampled from a nonlinear 

manifold, for each data point, we construct a local clique comprising this data point and its neighboring data 

points. Inspired by the Fisher criterion, we use a local discriminant model for each local clique to evaluate the 

clustering performance of samples within the local clique. To obtain the clustering result, we further propose a 

unified objective function to globally integrate the local models of all the local cliques. With the unified 

objective function, spectral relaxation and spectral rotation are used to obtain the binary cluster indicator matrix 

for all the samples. 

Author : Yanfei Zhong , Wuhan, China ; Ailong Ma ; Liangpei Zhang  “An Adaptive Memetic Fuzzy Clustering 

Algorithm With Spatial Information for Remote Sensing Imagery”  Selected Topics in Applied Earth 

Observations and Remote Sensing, IEEE Journal of  (Volume:7 ,  Issue: 4 ) 

Due to its inherent complexity, remote sensing image clustering is a challenging task. Recently, some spatial-

based clustering approaches have been proposed; however, one crucial factor with regard to their clustering 

quality is that there is usually one parameter that controls their spatial information weight, which is difficult to 

determine. Meanwhile, the traditional optimization methods of the objective functions for these clustering 

approaches often cannot function well because they cannot simultaneously possess both a local search capability 
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and a global search capability. Furthermore, these methods only use a single optimization method rather than 

hybridizing and combining the existing algorithmic structures.  
 

III. PROPOSED MODEL OF IMAGE CLUSTERING 
In proposed model of clustering, The K-means algorithm enhanced with initial centroidal selection and local 

weight on clustering distance functions for produce consistent performance results and robustness against noise 

on the image.  The initial centroidal value randomly chosen in existing k-means whereas in our proposed model 

local maxima values are considered as initial centroidal for better results in terms of consistency and accuracy 

than the existing method.          

The noises are added with on the image due to deficit accusation and transmission process. The results obtained 

from exiting method on noise contaminated image not satisfied in terms of accuracy measurements. In proposed 

method, by introduce local weightening factor reduces noise influence while clustering and obtain results 

approximately as same as noiseless image results. 

 
Fig 3.1 Image Clustering 

3.1 Modules 

3.1.1 Centriod Initialization 
Initial centriod value selection is important in k-means algorithm as well as others, centroidal based image 

clustering techniques.  Since, In K-means algorithm’s output performance depends directly to initial centroidal 

selection.  The better centroid selection produce better clustered outputs whereas bad centroid initial value 

produces bad clustering results.      

 
Fig 3.1 Centriod Initialization 

In order to produce better clustering results, The K-means algorithm were executed repeatedly with different 

initial random centroidal value to specified number of times. The centroid values are producing better clustering 

results are accepted and others were rejected. The repeated execution of K-mean algorithm is time consuming 

and also high computational barden due to huge amount of pixels in an image. In avoidance of repeated 

execution the Kmeans needs good initial clusters for getting better result in single running.  We propose a 

technique called local mode or maxima value as centroid which are derived from distribution of image 

intensities. 
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3.1.2 Bilateral Smoothening  
The image are corrupted by Gaussian noise and are input to the clustering process, whose results not acceptable 

when noise level increasing after certain level. The results degradation cause of clustering process carried out on 

corrupted pixels. In our proposed segmentation model, the smoothening by bilateral filter incorporated into 

clustering process to eliminate results degradation on noise corrupted image.  

The bilateral filter estimate new pixel value from corrupted neighborhood pixels and the estimated pixel value 

used for clustering process instead of corrupted pixel value.  The estimation pixel of value process carried out 

using Gaussian function to neighboring spatial distance and neighboring pixel intensities. 

 
Fig 3.2 Bilateral Smoothening 

The figure shows flow diagram of estimation of smoothened pixel using two kinds of Gaussian filter weights 

namely Gaussian Spatial filter and Gaussian Intensity filter. 

 

3.1.3 Gaussian Spatial Weight 
The Gaussian filter, bell shaped curve to estimate neighboring pixel’s weight from central pixel of spatial 

coordinates and neighboring pixel of spatial coordinates.  

 
where x is the distance from the origin in the horizontal axis, y is the distance from the origin in the vertical 

axis, and σ is the standard deviation of the Gaussian distribution and w(x, y) is spatial weight of Local 

neighboring pixel of coordinate x and y. Each pixel's new value is set to a weighted average of that pixel's 

neighborhood. The original pixel's value receives the heaviest weight (having the highest Gaussian value) and 

neighboring pixels receive smaller weights as their distance to the original pixel increases. This results in a blur 

that preserves boundaries and edges better than other, more uniform blurring filters. 

 

3.1.4 Gaussian Intensity Weight 

The Gaussian function here employed to measure weights among central pixel and their neighboring pixel 

intensity. Each pixel has number neighboring pixels defined by window size 5x5 and hence 24 neighboring 

pixels would be to a central pixel.  The center pixel 3rd row and 3rd column as central pixels and others pixels 

considered as neighboring pixels. 

The Gaussian function here employed to measure weights among central pixel and their neighboring pixel 

intensity. Each pixel has number neighboring pixels defined by window size 5x5 and hence 24 neighboring 
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pixels would be to a central pixel.  The center pixel 3rd row and 3rd column as central pixels and others pixels 

considered as neighboring pixels. 

 
si -neighboring pixel’s intensity value 

cj  -Jth  Cluster center value 

σ - Standard deviation of Gaussian 

Wij  - weight of ith  pixel to jth cluster 

The result of Gaussian function weight depends on how much closeness between central pixel and neighboring 

pixel.  If the central pixel and a neighboring pixel is very close to each other, the result of weight will be near to 

1. Whereas if not close, the result to will be close to 0. 

 

3.1.5 Robust K-Mean Clustering 

The presence of noise on the image is unavoidable due to hardware and accusation defects and other things. 

While segmentation process carried out on the image in presence of noise using conventional K-means 

algorithm, the result of the process, would not be acceptable because noisy image produce noisy segmented 

results. Hence we proposed a novel K-means algorithm called Robust K-means.  The conventional K-means 

algorithm combined with bilateral filter process to make robust clustering in presence of noise on the image. 

1. X = {x1,x2,x3…..xm }, X –Set or image containing each pixel represented by x    

2. Choose  initial n number cluster centroids   C = {c1, c2.. cn} and window size ws =(5x5) 

3. Measure distance matrix Dij using bilateral filter and Euclidean distance metric among cluster centroid, C 

and image, X.   

4.  Assign a label to each cluster in which member x close to the cluster centre than other cluster center. 

5. Update cluster center value by taking  averaging member of the  cluster 

6. Measure difference between new (updated) cluster center value and before updating value 

7. If the difference value less than epsilon  stop  otherwise goto step 3     

 

IV. RESULTS 
The experiments carried out and results are taken to four different standard images (house, leena, lake and 

pepper) used in most processing techniques. The first experiment carried on the images without adding noise 

using conventional K-means segmentation and results shown on figure (5-8).  Result of segmentation depends 

on initial cluster centroid, hence on each repeated execution getting different results. The second experiment 

carried on images using conventional K-means with choosing cluster centroid from local maxima or mode from 

image intensity distribution. Result of segmentation improved in terms of inter and intra cluster value as well as 

iteration count decreased, while choosing appropriate cluster centriod  

The third experiment carried on the images with adding Gaussian noise having parameter zero mean and 0.005 

standard deviation using conventional K-means segmentation and results shown on figure (13-16). The results 

show that the conventional K-means segmentation algorithm sensitivity noise and presents noise segmented 

outputs.     
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The fourth experiment carried on the images with adding Gaussian noise having parameter zero mean and 0.005 

standard deviation using proposed Robust K-means segmentation and results shown on figure (17-20). The 

results show that the proposed K-means segmentation algorithm insensitivity noise and presents noiseless 

segmented outputs for most images.     

 
Fig 4.1 Local Maxima or Mode Detection After Smoothen 

 
Fig 4.2 Selection Local Maxima For Intial Cluster Center 

 
 

Fig 4.3 Gaussian Function  

V. CONCLUSION 
The image segmentation process using conventional K-means algorithm the way to initialize the means was not 

specified. One popular way to start is to randomly choose k of the samples. The results produced depend on the 

initial values for the centeriods. In our proposed K-means, for the initial cluster centroid, we have used local 

maxima values which chosen from image intensity distribution. The result of local maxima, segmented output 

improved and would be consistent results. Our proposed Robust Kmeans, improvement of k-means provides 
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robustness to noise on the image while clustering. The segmented output of robust K-means is being same as 

output no noised images.    
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ABSTRACT 
Authentication is the first step in information security. It requires the user to memorize their password and 

remember at login time. textual passwords are the most traditional schemes that are used for providing security, 

but textual passwords are vulnerable to dictionary attacks, shoulder surfing, and spyware. Graphical password 

schemes overcome the shortcomings of textual passwords, but they were vulnerable to shoulder surfing attacks. 

Since conventional password schemes are vulnerable to shoulder surfing, many shoulder surfing resistant 

graphical password schemes have been proposed. However, as most users are more familiar with textual 

passwords than pure graphical passwords, text-based graphical password schemes have been proposed. 

Unfortunately, none of existing text-based shoulder surfing resistant graphical password schemes is both secure 

and efficient enough. to overcome this problem text and color are combined to generate passwords for 

providing advanced security. a new technique called advanced text and color based session password security 

resistant to shoulder surfing and spyware. Session password can be used every time the password is created for 

authentication. In the proposed system, the user can easily and efficiently login system. Proposed scheme is 

resistant to shoulder surfing and accidental login and spyware. 

 

Keywords:  Shoulder Surfing, Spyware, Authentication 

 

I. INTRODUCTİON  
 

Today's Because of increasing threats to networked computer systems, there is great need for security 

innovations. Security practitioners and researchers have made strides in protecting systems and, 

correspondingly, individual users’ digital assets. However, the problem arises that, until recently, security was 

treated wholly as a technical problem – the system user was not factored into the equation. Current 

authentication methods can be divided into three main areas: Token based authentication, Biometric based 

authentication and Knowledge based authentication, Knowledge based authentication. Token based techniques, 

such as key cards, bank cards and smart cards are widely used. Many token-based Authentication systems also 

use knowledge based techniques to enhance security. For example, ATM cards are generally used together with 
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a PIN number. Biometric based authentication techniques [6.7], such as fingerprints, iris scan, or facial 

recognition, are not yet widely adopted. The major drawback of this approach is that such systems can be 

expensive, and the identification process can be slow and often unreliable. However, this type of technique 

provides the highest level of security. Knowledge based techniques are the most widely used authentication 

techniques. It divided into two categories: Recognition-based and recall-based graphical techniques. Using 

recognition-based techniques, a user is presented with a set of images and the user passes the authentication by 

recognizing and identifying the images he or she selected during the registration stage. Using recall-based 

techniques, a user is asked to reproduce something that he or she created or selected earlier during the 

registration stage. These all and many graphical password schemes with different degrees of resistance to 

shoulder surfing have been proposed and each has its pros and cons. Text-based password schemes are 

ubiquitous due to ease of use, inexpensive implementation, and user familiarity. However, they have the security 

and usability drawback of being typically difficult to remember, and they suffer from predictability if user-

choice is allowed.  This is because users tend to select weak passwords. Graphical passwords have been 

proposed on the premise that humans are better at retaining visual information. However, it is a relatively young 

area of research and the studies conducted have several limitations. First, there is a lack of comparison between 

the different types of graphical password schemes; and similarly, there have only been a limited number of 

studies comparing graphical and text-based schemes. Secondly, there have been few studies conducted in the 

environment of use which is necessary to enable realistic evaluations of the use of graphical passwords. Let us 

see in brief about the terms shoulder surfing and spyware. 
 

1.1 Shoulder Surfing    
 In computer security, shoulder surfing refers to using direct observation techniques, such as looking over 

someone's shoulder, to get information. It is commonly used to obtain passwords, PINs, security codes, and 

similar data. Shoulder surfing is particularly effective in crowded places because it is relatively easy to observe 

someone as they: Fill out a form, enter their PIN at an automated teller machine, and enter a password at 

a cybercafé, public and university libraries, enter a code for a rented locker in a public place such as a 

swimming pool or airport. Shoulder surfing can also be done at a distance using binoculars or other vision-

enhancing devices. Inexpensive, miniature closed-circuit television cameras can be concealed in ceilings, walls 

or fixtures to observe data entry.  
 

1.2 Spyware 
Spyware is a type of malware that is installed on a computer without the knowledge of the owner in order to 

collect the owner’s private information. Spyware is often hidden from the user in order to gather information 

about internet interaction, keystrokes (also known as key logging), passwords, and other valuable data. Spyware 

can also negatively affect a computer’s performance by installing additional software, redirecting web browser 

searches, changing computer settings, reducing connection speeds, changing the homepage or even completely 

disrupting network connection ability 
 

II. LITERATURE SURVEY 
 

Dhamija and Perrig [1] proposed a graphical authentication scheme based on the Hash Visualization technique In 

their system, the user is asked to select a certain number of images from a set of random pictures generated by a 
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program. Later, the user will be required to identify the preselected Images in order to be authenticated. A 

weakness of this system is that the server needs to store the seeds of the portfolio images of each user in plain 

text. Also, the process of selecting a set of pictures from the picture database can be tedious and time consuming 

for the user. 

Sobrado and Birget [2] developed a graphical password technique that deals with the shoulder surfing problem. 

In the first scheme, the system will display a number of pass-objects (pre-selected by user) among many other 

objects. To be authenticated, a user needs to recognize pass-objects and click inside the convex hull formed by 

all the pass-objects  In order to make the password hard to guess, Sobrado and Birget suggested using 1000 

objects, which makes the display very crowded and the objects almost In distinguishable, but using fewer 

objects may lead to a smaller password space, since the resulting convex hull can be large. In their second 

algorithm, a user moves a frame (and the objects within it) until the pass object on the frame lines up with the 

other two pass objects. The authors also suggest repeating the process a few more times to minimize the 

likelihood of logging in by randomly clicking or rotating. The main drawback of these algorithms is that the 

login process can be slow. 

Man, et al. [3] proposed another shoulder-surfing resistant algorithm. In this algorithm, a user selects a number 

of pictures as pass-objects. Each pass-object has several variants and each variant is assigned a unique code. 

During authentication, the user is challenged with several scenes. Each scene contains several pass-objects (each 

in the form of a randomly chosen variant) and many decoy-objects. The user has to type in a string with the 

unique codes corresponding to the pass-object variants present in the scene as well as a code indicating the 

relative location of the pass objects with reference to a pair of eyes. The argument is that it is very hard to crack 

this kind of password even if the whole authentication process is recorded on video because where is no mouse 

click to give away the pass-object information. However, this method still requires users to memorize the 

alphanumeric code for each pass-object variant. Hong, et al. [4] later extended this approach to allow the user to 

assign their own codes to pass-object variants. However, this method still forces the user to memorize many text 

strings and therefore suffer from the many drawbacks of text-based passwords. 

Sreelatha et al. [12] was introduced new a text-based shoulder surfing resistant graphical password scheme by 

using colors. In this login interface having the color grid and number grid of 8 x 8 having numbers 1 to 8 

randomly placed in the grid. Depending on the ratings given to colors, we get the session password. The first 

color of every pair in color grid represents row and second represents column of the number grid. The number in 

the intersection of the row and column of the grid is part of the session password. Consider the ratings and login 

interface for demonstration. The first pair has red and yellow colors. The red color rating is 1 and yellow color 

rating is 3. So the first letter of session password is 1st row and 3rd column intersecting element i.e. 3. The same 

method is followed for other pairs of colors. For figure 10 the password is “3573”. Instead of digits, alphabets 

can be used. For every login, both the number grid and the color grid get randomizes so the session password 

changes for every session. as the user has to additionally memorize the order of several colors, the memory 

burden of the user is high. 

Yi-Lun Chen, Wei-Chi Ku*, Yu-Chang Yeh, and Dun-Min Liao el.al [13] propose an improved text-based 

shoulder surfing resistant graphical password scheme by using colors. This scheme used a circle composed of 8 

equally sized sectors. The colors of the arcs of the 8 sectors are different The alphabet used in the propose 

scheme contains 64 characters, including 26 upper case letters, 26 lower case letters, 10 decimal digits, and 
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symbols “.” and “/”. the circle was use for login instead of using physical or onscreen keyboard. This scheme 

was secure but complicated and seditious.   
 

III.  OUR PROPOSAL 
 

The graphical password is not widely deployed in real systems due to the problem of shoulder surfing and 

spyware. The other vulnerabilities of graphical passwords are still not fully understood. In this paper, we have 

suggested, a new technique called extended text and color based session password security against shoulder 

surfing and spyware .Here we apply a wheel base structure to combine the enter password and the enhance work 

is to provide color combination with each character. Wheel is divided into 8 sector containing 64 characters 

placed averagely and randomly among these sectors. The colors of the arcs of the 8 sectors are different, and 

each sector is identified by the color of its arc, e.g., the red sector is the sector of red arc.  The alphabets used in 

the propose scheme contains 64 characters, including 26 upper case letters, 26 lower case letters, 10 decimal 

digits, and symbols “.” and “_”.  The user is authenticated using session password. Session password is the 

password that is provided to authenticate the user for a session. And it will send via text message on his/her 

registered mobile number. Session password consists of two elements, user text password and its color 

combination code. Session passwords are used only once. Every time the user enters a session he has to input 

different password. Once the session is over that password becomes is of no use for next session and the current 

session gets terminated. Session password provide more security as every time the session start a new password 

is created and they are not prone to dictionary attacks ,brute force attacks and shoulder surfing attacks. Because 

of using wheel based structure, the user can easily and efficiently to login the system without using any physical 

keyboard or on-screen keyboard. It can be resistant to the key logger and mouse tracker spyware. The operation 

of the proposed scheme is simple and easy to learn for users familiar with textual passwords. The user can easily 

and efficiently to login the system. The proposed scheme involves two phases: 

     A.   Registration Phase.  

 B.   Login Phase. 
 

3.1 Registration Phase 
During registration phase user register him/her self with credential like name, number, address, and password in 

provide manually with keyboard. User can be entering their textual password of fixed length i.e. 8 to 15.after 

successful registration, randomly color combination sequence is generated as per textual password and it will 

send to the user via Email and it will be use only one time login. 
 

3.2 Login Phase 
During login phase the user requests to login the system, and the system displays a circle composed of 8 equally 

sized sectors initially, 70 characters with different color combination are placed averagely and randomly among 

these sectors. All the displayed characters and character colors can be change randomly.User selects its 

password with color combination according to the text message they have received during registration.If color 

and character matches then user will successfully login the system. If user enters wrong color character 

continuously three times then session will expire automatically.  
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IV. RESULTS 
 

 Implementation details are given below 

4.1 Registration Page 

 
4.2 Color Code Combination Format Sends Via Email 

 
 

4.3 Login Page 
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4.4  Wheel Based Login Interface 

                  
              
V. COMPARTIVE ANALYSIS 

 

We compare proposed techniques with existing technique on the basis of login time. We measure login time in 

milliseconds. Below Table shows the login time for each technique.  

Table: Login Time 
Login Time In 

Seconds 

existing system Propossed system 

60.28 sec. 31.65 sec. 

 

VI. CONCLUSION 
 

In this paper, we have proposed a advanced text and color based session password security against shoulder 

surfing, key logger and mouse tracker spyware, in which the user can easily and efficiently complete the login 

process without worrying about shoulder surfing attacks,keylogger and mouse tracker spyware. The operation of 

the proposed scheme is simple and easy to learn for users familiar with textual passwords. The user can easily 

and efficiently to login the system without using any physical keyboard. 
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ABSTRACT 
The Bank fees often strike fear in the heart of the average banking customers. According to a survey by Bank-

rate system, a company that reports on banks and banking, customers continue to get smashed with higher fees, 

ranging from ATM charges to minimum-balance fees. In addition, some customers are even charged a 

commission fee just to speak to a real live bank teller! In a recent checking account pricing study, it was found 

that interest-bearing checking account customers charged the worst. The average interest charging checking 

account earns only 0.27 percent interest while account holders pay $10.86 on average in monthly fees. This 

review in internet banking seeks to show an alternative to banking through “bricks and mortar” and provide an 

understanding of the pros and cons of going online. Many traditional banks offer some online services, but the 

very cheapest choices some will find are internet-only banks, which operate specifically online. Customers can 

get the same services online that are used to from traditional banks, such as checking and savings accounts, 

CDs, and other financial products and services. Those who are interested in paying lower fees for better 

customer service, they should investigate internet banking. Improving the total quality management system for 

software services with the use of internet banking system. Our focus is also improving the performance of 

services issues.   
 

Keywords: Internet Banking, E-Commerce, Financial Engineering, Online Economic Review, 

Total Quality Management, Service Issues. 
 

I. INTRODUCTION 
 

As commercialization of the internet evolved in the early 1990s, traditional “bricks and mortar” banks start to 

investigate ways of delivering limited online services to reduce operating costs. The success of these early 

efforts led many banks to expand their internet presence with improved websites that featured the ability to 

open new accounts, download forms and process loan applications. The next stage of development was the 

arrival of internet-only banks that offered online banking and other financial products and services without a 

network of branch offices. These so-called “virtual” or “direct” banks were able to pass savings in labour and 

overhead costs on to their customers by offering higher interest rates on deposit accounts, lower loan costs and 

reduce service fees. 

Now a days in India, every banks are makes charge on their customers. Some of the way is correct like interest 

on loan, debit card, credit card, mobile banking service, e banking services etc, but for general users like saving 

account, salary accounts, pension account, loan Account charges are very hard on behalf of maintaining the 

account.1  
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The first fully-functional direct bank, in U.S.A., insured by the FDIC was the Security First Network Bank. 

Based in Atlanta, it began operations on October 18, 1995. While it was not very profitable before it was bought 

out three years later, it proved the feasibility of the virtual bank concept. Online banking solutions have many 

features and capabilities in common but traditionally also have some features that are application specific. The 

common features fall broadly into the following categories: 

Ø Transactional (e.g., performing a financial transaction such as an account to account transfer, paying a 

bill, wire transfer, apply for a loan, new account, etc.): 

· Payments to third parties, including bill payments and telegraphic/wire transfers. 

· Funds transfer between a customer's own transactional account and savings accounts. 

· Investments purchase or sale. 

· Loan applications and transactions such as repayments of enrolments. 

Ø Non-transactional (e.g., online statements, cheque links, co-browsing, chat): 

· Viewing recent transactions. 

· Downloading bank statements, for example in PDF format. 

· Viewing images of paying checks. 

Ø Financial Institution Administration. 

Ø Management of multiple users having varying levels of authority. 

Ø Transaction approval services. 

Features commonly unique to internet banking include personal financial management support, such as 

importing data into personal accounting software. Some online banking platforms support account aggregation 

to allow the customers to monitor all of their accounts in one place whether they are with their main bank or 

with other institutions. However, this paper presents a short review of the advantages and disadvantages of 

internet banking in order to withdraw some main points based on which a reader or future online banking 

customer can understand and thus, have a clearer insight of the overall financial and otherwise benefits that the 

internet banking can offer.2 

 

II. THE EVOLUTION OF INTERNET BANKING 
 

The ancestor for the contemporary home online banking products and services were the distance banking 

products and services over electronic media from early 1980s. The term “online” became popular in the 

beginning of 1990s and referred to the use of a terminal, keyboard and TV (or monitor) to access the banking 

system using a phone line. Online services started in New York in 1981 when four of the city's major banks 

(Citibank, Chase Manhattan, Chemical and Manufacturers Hanover) offered home banking services using the 

videotex system (Cronin, 1997). Because of the commercial failure of videotex these banking services never 

became popular except in France where the use of videotext (Minitel) was subsidised by the telecom provider 

and the UK, where the Prestel system was used.3 

Today, many banks are internet only banks. Unlike their predecessors, these internet only banks do not maintain 

brick and mortar bank branches. Instead, they typically differentiate themselves by offering better interest rates 

and online banking features. In Europe, adoption rates of internet banking usage decreases from north to south 

and from rich to poor. According to a research report from Deutsche Bank, GDP per capita and latitude explain 

statistically around 80 per cent of the variation in Europe, as suggested by linear regression analysis, and the 
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European average (EU-25, 36%) is below the USA average (44%) (February, 2006). Internet banking grows – 

usually, but not always at the expense of branch visits. Bank customers in Europe increased their use of internet 

banking while Europeans do not discriminate between internet banking and e-commerce4. By saying this, there 

is a tendency that those who shop online are also more willing to bank online with nordic countries to be more 

responsive to internet banking than their share of online shoppers would suggest while Germans and British 

exhibit a more reserved and constant attitude towards online banking (Deutsche Bank Research Report, 2006). 

Moreover, the same research report from Deutsche Bank states that the share of internet bankers does not 

decrease with age. In the opposite, internet usage declines with age but relative to internet users as a whole, the 

share of internet bankers in the EU is constant for those over 24 years, e.g., out of those who use the internet, 

around 40 percent also use internet banking, irrelevant of age. In doing so, one of the most difficulties in people 

approaching the internet is their reluctance which is further an obstacle to proliferation of online banking 

between older customers.5 In addition, Europeans with higher education are more likely to use the internet and 

do financial transactions online because better educated people have fewer reservations about technology 

adoption and therefore, are early adopters of it. However, following Rousseau et al. (1998), customers’ trust in 

e-banking is defined as willingness of customers to perform on-line banking transactions, expecting that the 

bank will ful-fill its obligations, irrespective of their ability to monitor or control banks' actions. Security of 

online financial transactions is a main concern for customers' trust in e-banking services and specifically, in 

internet banking products and services. In doing so, even if security incidents have been on the fall, customers 

do not have trust in online banking services, partly, of their concern of loosing their money. In the following 

section, a withdraw on security issues is raised in order for security to be better understood.6 

 

III. INTERNET BANKING SECURITY 
 

Internet banking is a new specific banking area, part of e-banking industry, which allows people to interact with 

their banking accounts virtually from anywhere in the world. Internet banking addresses few emerging trends 

such as customer demand for any time, anywhere services, product time to market essentials, and increasingly 

complex back-office integration challenges. One such challenge is the security of online financial transactions. 

In order for the industry to develop further, secure transactions with the trust of the customers are necessary 

aspects.7 Many banks advertise secure online services, and allow their customers to do a wide range of banking 

activities. Some of the security features in internet banking usage include: 
 

3.1 Security Token Devices 
Protection through single password authentication, as its the case in most secure internet shopping sites, it is not 

considered secure enough for personal online banking applications in some countries. Specifically, here are two 

different methods for internet banking: 
· The PIN/TAN system where the PIN represents a password, used for the login and TANs representing 

one-time passwords to authenticate transactions. TANs can be distributed in different ways, the most popular 

one is to send a list of TANs to the internet banking user by postal letter. The most secure way of using TANs is 

to generate them by using a security token. These token generated TANs depend on the time and a unique 

secret, stored in the security token. Usually, internet banking with PIN/TAN is done via a web browser using 

SSL secured connections, so that there is no additional encryption needed. Another way to provide TANs to an 

internet banking user is to send the TAN of the current bank transaction to the user's (GSM) mobile phone via 
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SMS. The SMS text usually quotes the transaction amount and details, the TAN is only valid for a short period 

of time.8 

· Signature based internet banking where all transactions are signed and encrypted digitally. The Keys 

for the signature generation and encryption can be stored on smartcards or any memory medium, depending on 

the concrete implementation. 
 

3.2 Attacks 

Most of attacks in internet banking are based on deceiving the user to steal login data and valid TANs. Two 

well known examples for those attacks are phishing and pharming. Cross-site scripting and keylogger/trojan 

horses can also be used to steal login information. A method to attack signature based internet banking methods 

is to manipulate the used software in a way, that correct transactions are shown on the screen and faked 

transactions are signed in the background. A recent FDIC Technology Incident Report, generated form security 

risk activities reports that banks record quarterly, lists 536 cases of computer intrusion with an average loss per 

incident of $30,000. That adds up to nearly $16 million loss in the second quarter of 2007.9 

 

3.3 Countermeasures 
There exist few countermeasures which try to avoid attacks. For instance, digital certificates are used against 

phishing and pharming, the use of class 3 card readers is also a measure to avoid manipulation of transactions 

by the software in signature based internet banking variants. To secure their systems against viruses, trojan 

horses and worms, customers must use virus scanners and be careful with downloaded software or e-mail 

attachments. However, in order to provide secure and effective internet banking transactions, there are four 

main technology issues that need to be resolved. These issues are: 
 

3.4 Security 
Security of the transactions is a main concern for banks while the lack of security may result in serious actual 

loss. Examples of potential hazards of internet banking include online transactions, minting electronic currency, 

etc. 
 

3.5 Anonymity 
The privacy issue is a subset of the security issues banks face. By strengthening the sececy of the sender's 

personal information and enhance the security of the transactions. Examples of private information relating to 

the internet banking industry include the amount of transactions, the date and time of a transaction as well as the 

name of the merchant where the transaction is taking place.10 

 

3.6 Authentication 
Encryption may help make the transactions more secure but there is also a need to guarantee that no one can 

change data at either end of the transaction. In doing so, there are two possible ways that someone can verify the 

integrity of the message. One form of verification is the secure Hash algorithm which protects data from any 

possible modification (Pfleeger, 1997). In practice, the sender sends the Hash algorithm generated data. The 

recipient performs the same calculation and compares the two to make sure everything arrived correctly. If the 

two results are different, a change in the message has occurred. The other form of verification is through a third 

party called Certification Authority (CA) with the trust of both sender and the receiver to verify that the 

electronic currency or the digital signature that they received is real.11 
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3.7 Divisibility 
Electronic funds may be divisible into different units of currency similar to real money value. For example, 

electronic money needs to account for pennies and nickels. Internet banking, at least to some degree, has 

become the norm for many simple bank transactions. And that’s not a bad thing - the easier and more secure it 

is for consumers to check their accounts, pay their bills and transfer money from one account to another, the 

more likely they are to actually do these things and maintain a more organized financial life. However, it's 

important to consider that just because internet banking is a good addition to the world of consumer banking, 

doesn't necessarily mean that direct internet banks are a substitute for their brick-and-mortar peers in all cases. 

That is why in the following we'll take a look at what internet banks have to offer - and where they may fall 

short.12 

 

IV. THE ADVANTAGES OF INTERNET BANKING 
 

Many banks have begun to offer customers the option of online-internet banking, a practice that has advantages 

for both all parties involved. The convenience of being able to access accounts at any time as well as the ability 

to perform transactions without visiting a local branch, draw many people to be involved. Some of these 

advantages of internet banking but are not limited to, include: 
 

4.1 Customer’s Convenience 
Direct banks are open for business anywhere there is an internet connection. They are also 24 hours a day, 365 

days a year open while if internet service is not available, customer services is normally provided around the 

clock via telephone. Real-time account balances and information are available at the touch of a few buttons 

thus, making banking faster, easier and more efficient. In addition, updating and maintaining a direct account is 

easy since it takes only a few minutes to change the mailing address, order additional checks and be informed 

for market interest rates.12 

 

4.2 More Efficient Rates 
The lack of significant infrastructure and overhead costs allow direct banks to pay higher interest rates on 

savings and charge lower mortgage and loan rates. Some offer high-yield checking accounts, high yield 

certificate of deposits (CDs), and even no-penalty CDs for early withdrawal. In addition, some accounts can be 

opened with no minimum deposits and carry no minimum balance or service fees.13 

 

4.3 Services 
Direct banks typically have more robust websites that offer a comprehensive set of features that may not be 

found on the websites of traditional banks. These include functional budgeting and forecasting tools, financial 

planning capabilities, investment analysis tools, loan calculators and equity trading platforms. In addition, they 

offer free online bill payments, online tax forms and tax preparation.14 

 

4.4 Mobility 
Internet banking also includes mobile capabilities. New applications are continually being created to expand 

and improve this capability or smart-phones and other mobile devices. 
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4.5 Transfers 
Accounts can be automatically funded from a traditional bank account via electronic transfer. Most direct banks 

offer unlimited transfers at no cost, including those destined for outside financial institutions. They will also 

accept direct deposits and withdrawals that the customer authorizes such as payroll deposits and automatic bill 

payment.15 

 

4.6 Ease of use 
Online accounts are easy to set up and require no more information than a traditional bank account. Many offer 

the option of inputting the customer's data online or downloading the forms and mailing them in. If the 

customer runs into a problem, he has the option of calling or e-mailing the bank directly. 
 

4.7 Environment Friendly 
Internet banking is also environmentally friendly. Electronic transmissions require no paper, reduce vehicle 

traffic and are virtually pollution-free. They also eliminate the need for buildings and office equipment. 
 

V. THE DISADVANTAGES OF INTERNET BANKING 
 

Internet banking seems like an obvious choice to leave the hassles of traditional money management behind in 

exchange for it. However, there are potential problems associated with banking over the internet of which 

customers may not be aware.16 Consumers need to weigh the advantages as well as the disadvantages of internet 

banking before signing up. Some of the disadvantages of internet banking include: 
 

5.1 Bank Relationship 
A traditional bank provides the opportunity to develop a personal relationship with that bank. Getting to know 

the people at your local branch can be an advantage when a customer needs a loan or a special service that is not 

normally offered to the public. A bank manager usually has some discretion in changing the terms of customer's 

account if the customer's personal circumstances change. They can help customers solve problems such as 

reversing an undeserved fee. The banker also will get to know the customer and his unique needs. If the 

customer has a business account, this personal relationship may help if the customer needs capital to expand. 

It’s easier to get the bank’s support if there is someone who understands customer's business and vouch for his 

operating plan.16 

 

5.2 Transaction Issues 
Sometimes a face-to-face meeting is required to complete complex transactions and address complicated 

problems. A traditional bank can host meetings and call in experts to solve a specific issue. Moreover, 

international transactions may be more difficult (or impossible) with some direct banks. If a customer deposits 

cash on a regular basis, a traditional bank with a drive-through window may be more practical and efficient.-17 
 

5.3 Service Issues 
Some direct banks may not offer all the comprehensive financial services such as insurance and brokerage 

accounts that traditional banks offer. Traditional banks sometimes offer special services to loyal customers such 

as preferred rates ad investment advice at no extra charge. In addition, routine services such as notarization and 
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bank signature quarantee are not available online. These services are required for many financial and legal 

transactions. 
 

5.4 Security 
Direct banks are subject to the same laws and regulations as traditional banks and accounts are protected by the 

FDIC. Sophisticated encryption software is designed to protect your account information but no system is 

perfect. Accounts may be subject to phishing, hacker attacks, malware and other unauthorised activity. Most 

banks now make scanned copies of cleared checks available online which helps to avoid and identify check 

fraud. It enables verification that all checks are signed by the customer and that dollar or euro amounts have not 

been changed. The timely discovery of discrepancies can be reported and investigated immediately.18 

 

VI. IMPROVING THE PERFORMANCE WITH THE USE OF TQM 
 

The main issues now a day to improving the software service issues in banking system. Each of banking service 

is depend on the internet service. Core banking service is cover all branch services. All of the branches are 

depend on internet. Now a day in India banking service are not working properly mostly in rural areas. All 

service faces the problems about the connectivity. Now how we should be react on this problem.19 

 

VII. CONCLUSIONS 
 

The rise of internet banks has increased the competition of the banking business. Since both, internet and 

“brick-and-mortar” banks offer unique benefits and drawbacks, it may not be wise for a potential future banking 

customer to do banking exclusively with either option. While its not possible for everyone, the best thing may 

be to separate banking between both in-store and online services and enjoy the conveniences and savings of 

internet banks while maintaining the customer service and personal relationships that a physical branch can 

provide. Although the benefits of internet banking are undeniable, there are some inconveniences and concerns 

of which customers should be aware of. Many people have difficulty relying on the security of online 

transactions, fearing the very real possibility of identity theft. Identify theft is a significant concern, but some 

online banks take this risk more seriously than others. Before opening an online account, its better for the 

customer to investigate the bank's security policies and protections to ensure they meet his expectations. 

Clearly, choice of whether or not to bank over the internet depends on many variables. Even if a customer can 

see benefits, he may be unwilling if he does not trust or have much experience with the internet. At the other 

end of the spectrum, people may sign up for limited services like account viewing. This will save them from 

safety concerns but will give them daily access to account activity. If the customer decides that internet banking 

is right for him, he must be sure to review other offers from several banks. Each bank has different fees and 

advantages that can make a big difference in how much internet banking costs. By comparing deals and being 

educated, a customer can find an internet banking service that suits his needs.  
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ABSTRACT  

Malware is pervasive in networks, and poses a critical threat to network security. However, we have very 

limited understanding of malware behavior in networks to date. In this paper, we investigate how malware 

propagate in networks from a global perspective. We formulate the problem, and establish a rigorous two layer 

epidemic model for malware propagation from network to network. Based on the proposed model, our analysis 

indicates that the distribution of a given malware follows exponential distribution, power law distribution with a 

short exponential tail, and power law distribution at its early, late and final stages, respectively. Extensive 

experiments have been performed through two real-world global scale malware data sets, and the results 

confirm our theoretical findings. 
 

Keywords: Malware, Propagation, Modeling, Power law, Epidemic  Model 
 

 

I.INTRODUCTION  
 

A network is a group of two or more computer systems linked together. There are many types 

of computer networks, including .A computer network or data network is a telecommunications network which 

allows computers to exchange data. In computer networks, networked computing devices pass data to each other 

along data connections (network links). Data is transferred in the form of packets. The connections between 

nodes are established using either cable media or wireless media. The best-known computer network is 

the Internet 

 
Network computer devices that originate, route and terminate the data are called network nodes. Nodes can 

include hosts such as personal computers, phones, servers as well as networking hardware. Two such devices 

are said to be networked together when one device is able to exchange information with the other device, 

whether or not they have a direct connection to each other. 
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Computer networks differ in the transmission media used to carry their signals, the communications protocols to 

organize network traffic, the network's size, topology and organizational intent. In most cases, communications 

protocols are layered on (i.e. work using) other more specific or more general communications protocols, except 

for the physical layer that directly deals with the transmission media. Computer networks 

support applications such as access to the World Wide Web, shared use of application and storage servers, 

printers, and fax machines, and use of email and instant messaging applications. 
 

II. COMPLEX NETWORK 
 

A complex network is a graph (network) with non-trivial topological features that do not occur in simple 

networks such as lattices or random graphs but often occur in graphs modeling real systems. The study of 

complex networks is a young and active area of scientific research inspired largely by the empirical study of 

real-world networks such as computer networks and social networks. 

 
The complex networks have demonstrated that the number of hosts of networks follows the power law. People 

found that the size distribution usually follows the power law, such as population in cities in a country or 

personal income in a nation. In terms of the Internet, researchers have also discovered many power law 

phenomenon, such as the size distribution of web files  Recent progresses reported in further demonstrated that 

the size of networks follows the power law. The power law has two expression forms: the Pareto distribution 

and the Zipf distribution. For the same objects of the power law, we can use any one of them to represent it. 

However, the Zipf distributions are tidier than the expression of the Pareto distributions. The use of  Zipf 

distributions to represent the power law. The Zipf expression is as follows 

Pr {x = i} = C / ia 

where C is a constant, _ is a positive parameter, called the Zipf index, Pr{x=i} represents the probability of the 

ith (i = 1,2….) largest object  in terms of size, and i  Pr { x = i } = 1. 

A more general form of the distribution is called the Zipf-Mandelbrot distribution  which is defined, 

                                         Pr { x = i} = C / ( I + q ) α 

where the additional constant q (q >= 0) is called the plateau factor, which makes the probability of the highest 

ranked objects flat. The Zipf- Mandelbrot distribution becomes the Zipf  distribution when q = 0. Currently, the 

metric to say a distribution is a power law is to take the loglog plot of the data, and we usually say it is a power 

law if the result shows a straight line. We have to note that this is not a rigorous method, however, it is widely 

applied in practice. Power law distributions enjoy one important property, scale free. We refer interested readers 

to about the power law and its properties 
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III. MALWARE 
 

Malware, short for malicious software, is any software used to disrupt computer operation, gather sensitive 

information, or gain access to private computer systems. Malware is defined by its malicious intent, acting 

against the requirements of the computer user, and does not include software that causes unintentional harm due 

to some deficiency. The term barware is sometimes used, and applied to both true (malicious) malware and 

unintentionally harmful software. 

Malware may be stealthy, intended to steal information or spy on computer users for an extended period without 

their knowledge, as for example Reign, or it may be designed to cause harm, often as sabotage (e.g., Stunt), or to 

extort payment (CryptoLocker). 'Malware' is an umbrella term used to refer to a variety of forms of hostile or 

intrusive software,]including computer viruses, worms, trojanhorses, ransomware,  spyware,  adware,  scareware 

, and other malicious programs. It can take the form of executable code, scripts, active content, and other 

software. Malware is often disguised as, or embedded in, non-malicious files. 

As of 2011 the majority of active malware threats were worms or trojans rather than viruses. In law, malware is 

sometimes known as a computer contaminant, as in the legal codes of several U.S. states.  

Spyware or other malware is sometimes found embedded in programs supplied officially by companies, e.g., 

downloadable from websites, that appear useful or attractive, but may have, for example, additional hidden 

tracking functionality that gathers marketing statistics. An example of such software, which was described as 

illegitimate, is the Sony rootkit, a Trojan embedded into CDs sold by Sony, which silently installed and 

concealed itself on purchasers' computers with the intention of preventing illicit copying; it also reported on 

users' listening habits, and unintentionally created vulnerabilities that were exploited by unrelated malware. 
 

IV. VULNERABILITY TO SCANNER 
 

Malware exploits security defects (security bugs or vulnerabilities) in the design of the operating system, in 

applications (such as browsers, e.g. older versions of Microsoft Internet Explorer supported by Windows XP), or 

in vulnerable versions of browser plugins such as Adobe Flash Player, Adobe Acrobat or Reader, 

or Java (see Java SE critical security issues). Sometimes even installing new versions of such plugins does not 

automatically uninstall old versions. Security advisories from plug-in providers announce security-related 

updates. Common vulnerabilities are assigned CVE IDs and listed in the US National Vulnerability 

Database. Secunia PSI is an example of software, free for personal use, that will check a PC for vulnerable out-

of-date software, and attempt to update it. 

Malware authors target bugs, or loopholes, to exploit. A common method is exploitation of a buffer 

overrun vulnerability, where software designed to store data in a specified region of memory does not prevent 

more data than the buffer can accommodate being supplied. Malware may provide data that overflows the 

buffer, with malicious executable code or data after the end; when this payload is accessed it does what the 

attacker, not the legitimate software, determines. Early PCs had to be booted from floppy disks; when built-in 

hard drives became common the operating system was normally started from them, but it was possible to boot 

from another boot device if available, such as a floppy disk, CD-ROM, DVD-ROM, or USB flash drive. It was 

common to configure the computer to boot from one of these devices when available. Normally none would be 

available; the user would intentionally insert, say, a CD into the optical drive to boot the computer in some 

special way, for example to install an operating system. Even without booting, computers can be configured to 
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execute software on some media as soon as they become available, e.g. to auto run a CD or USB device when 

inserted. 
 

V. BOTNET 
 

A botnet is a collection of Internet-connected programs communicating with other similar programs in order to 

perform tasks. This can be as mundane as keeping control of an Internet Relay Chat (IRC) channel, or it could 

be used to send spam email or participate in distributed denial-of-service attacks. The word botnet is a 

combination of the wordsrobot and network. The term is usually used with a negative or malicious connotation 
 

5.1. Legal Botnets 
The term botnet is widely used when several IRC bots have been linked and may possibly set channel modes on 

other bots and users while keeping IRC channels free from unwanted users. This is where the term is originally 

from, since the first illegal botnets were similar to legal botnets. A common bot used to set up botnets on IRC 

is eggdrop. 
 

5.2. Illegal Botnets 
Botnets sometimes compromise computers whose security defenses have been breached and control conceded to 

a third party. Each such compromised device, known as a "bot", is created when a computer is penetrated by 

software from a malware (malicious software) distribution. The controller of a botnet is able to direct the 

activities of these compromised computers through communication channels formed by standards-

based network protocols such as IRC and Hypertext Transfer Protocol (HTTP).  
 

VI. MEASURE THE SIZE OF BOTNETS 
 

The prolific Flashback botnet of Macintosh computers on one day last month was counted at anywhere from 

more than half a million to 1 million bots worldwide. One security firm later reported infections dropping to tens 

of thousands, while another found 700,000 bots still phoning home to the botnet operator infrastructure. Yet 

another says the total number of infected Macs was even higher than was originally reported. 
 

6.1 Botnet Infiltration 
An obvious way to learn several aspects of a botnet's activity is to infiltrate the botnet by joining the command 

and control channel. Botnet infiltration provides valuable information about several malicious activities such as 

DDoS attacks as shown earlier by Freiling  . In our earlier work , we used botnet infiltration to provide in-depth 

analysis of several facets of botnets, including inferring their membership by directly counting the bots observed 

on individual command and control channels. 
 

6.2 DNS Redirection 
DNS hijacking or DNS redirection is the practice of subverting the resolution of Domain Name System (DNS) 

queries. This can be achieved by malware that overrides a computer's TCP/IP configuration to point at a rogue 

DNS server under the control of an attacker, or through modifying the behaviour of a trusted DNS server so that 

it does not comply with internet standards. 
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These modifications may be made for malicious purposes such as phishing, or for self-serving purposes 

by Internet service providers (ISPs) and public/router-based online DNS server providers to direct users' web 

traffic to the ISP's own web servers where advertisements can be served, statistics collected, or other purposes 

of the ISP; and by DNS service providers to block access to selected domains as a form of censorship 
  

VII. LITERATURE SURVEY 
 

“Modeling malware propagation in Gnutella type peer to peer networks Parallel and Distributed” …, K 

Ramachandran, B Sikdar…,   Volume  pp no 2.., year 2006 

A key emerging and popular communication model mostly invented for getting information which  is peer-to-

peer (P2P) networking. To  spread of malware in decentralized Gnutella type of peer-to-peer network is needed. 

The study reveals that the existing bound on the spectral radius governing the possibility of an epidemic 

outbreak needs to be revised in the context of a P2P network. To formulate an analytical model that reveals  the 

study of mechanics and decentralized Gnutella type of peer network and study the spread of malware on such 

networks. The show analytically, that a framework which does not incorporate the behavioral characteristics of 

peers.  This in turn results in negatives, an undesirable feature. Thus  differentiating the conditions under which 

the network may reach a malware free equilibrium and validate the theoretical results with numerical 

simulations 

 “ A Large Scale Empirical  study of conficker”  S Shin, G Gu, N Reddy, CP Lee.., volume pp no 3…, IEEE  

year 2012. 

If analyze Conficker infections at a large scale, about 25 million victims, and study various interesting aspects 

about this state-of-the-art malware. By analyzing Conflicker, the intend to understand current and new trends in 

malware propagation, which could be very helpful in predicting future malware trends and providing insights 

for future malware defense. On observing that the Conflicker has some very different victim distribution 

patterns compared to many previous generation worms/botnets, suggesting that new malware spreading models 

and defense strategies are likely needed.If measure the potential power of Conficker to estimate its effects on the 

networks  when it performs malicious operations. 

“Smartphone Malware and its propagation Modeling’s survey”  S Peng , S Yu, A Yang …, volume pp no 3…, 

IEEE year 2013 

Smartphones are  used in society, and have been both the target and sufer of malware writers. Motivated by the 

significant threat that presents for proper using of users, by survey the current smart phone malware status and 

their propagation models. The content of this paper is presented in two parts. In the first part, we review the 

short history of mobile malware evolution since 2004, and then list the classes of mobile malware and their 

infection vectors. At the end of the first part,  explain the possible damage caused by smart phone malware.  The 

second part,  focuses on smart phone malware propagation modeling. In order to understand the propagation 

behavior of smart phone malware,  recall generic epidemic models as a foundation for further exploration, then 

extensively survey the smart phone malware propagation models. At the end of this paper, the highlight issues 

of the current smart phone malware propagation models and discuss about possible future trends based on our 

understanding of this topic. 
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VIII. CONCLUSION 
 

The solution for  problem is desperately desired by cyber defenders as the network security community does not 

yet have solid answers. It is different from previous modeling methods, as such as  two layer epidemic model 

has deviced. It is  upper layer focuses on networks of a large scale networks, the lower layer focuses on the hosts 

of a given network. This two layer model improves the accuracy compared with the available single layer 

epidemic models in malware modelling. Moreover, the proposed two layer model offers us the distribution of 

malware in terms of the low layer networks.The distribution for a given malware in terms of networks follows 

exponential distribution, power law distribution with a short exponential tail, and power law distribution, at its 

early, late, and final stage, respectively. In order to examine our theoretical findings,to have conducted extensive 

experiments based on two real-world large-scale malware, and the results confirm our theoretical claims. 
 

IX. FUTURE ENHANCEMENT 
 

In regards to future work,  firstly further investigate the dynamics of the late stage. More details of the findings 

are expected to be further studied, such as the length of the exponential tail of a power law distribution at the 

late stage. Secondly, defenders may care more about their own network, the distribution of a given malware at 

their ISP domains, where the conditions for the two layer model may not hold. Need to seek appropriate models 

to address this problem. Finally, to studying the distribution of multiple malware on large-scale networks such 

as  only focus on one malware in this paper. It is not a simple linear relationship in the multiple malware case 

compared to the single malware one. 
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ABSTRACT 
The gasification process is getting attention towards the renewable energy sources. This paper contains the 

design of gasifier and how the moisture content of solid biomass affects the efficiency of gasifier. It also 

contains the proximate analysis of solid biomass (wood) and the composition of producer gas. Producer gas 

contains Carbon dioxide (CO2), Carbon monoxide (CO), Hydrogen (H2), Nitrogen (N2), Methane (CH4). It is 

analyze that the efficiency of gasifier increases with increase in moisture content up to some extent and then 

start decreasing with increase in moisture content. Moisture content also affects the composition of producer 

gas so study of most efficient syngas composition is also done in this paper. 
 

Keywords: Gasification, Gasifier, Moisture content, Proximate analysis, Renewable energy.  
 

I. INTRODUCTİON  
 

The conversion of solid biomass into combustible gas or producer gas will play a vital role in future energy 

demand. This technology is eco-efficient and installing cost is not much high. This technology can be used for 

different purposes in burners (boilers, furnace, water heating etc), can be directly used in internal combustion 

engines and in the generator to generate electric power. Before using in IC engine or generator we have to 

decrease its temperature to room temperature and need to clean it using filters to make it tar and dust free. 

The gasification process occurs when solid biomass undergo partially combustion i.e. combustion with restricted 

supply of oxygen, the carbonaceous material of biomass into producer gas thus the chemical properties of 

biomass also plays a vital role in the design of downdraft gasifier and the producer gas releases contains Carbon 

dioxide (CO2), Carbon monoxide (CO), Hydrogen (H2), Nitrogen (N2) and some quantity of Methane (CH4) [1]. 

This technology is also used to enhance the quality of fuel like wood convert to peat and coal & coal convert to 

coke. Chemical conversion of the entire particle present in solid biomass take place but the inert material and 

residue remains in gas which are not combustible and do not play any role in the calorific value of gas. The 

hydrogen and carbon monoxide are major elements which are responsible for better calorific value. The 

hydrogen is high calorific value fuel and can be separated out from the producer gas [2]. 

Temperature and residence time are very important parameter for the quality of combustible gas. The quality of 

producer gas also depends upon types and design of gasifier. The oxygen blown gasifiers can produce good 

quality of gas but they are cost efficient only for large scale plants, so form a small capacity plant we generally 

use air blown to minimize our operating cost. The gasifiers are classified mainly into three category fixed bed 

gasifiers (Updraft and Down draft), fluidized bed gasifiers (bubble type FBG, circulating type FBG) and 

entrained bed gasifiers. In updraft gasifiers the oxidant (air/oxygen) in feed from the bottom of gasifier and the 
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solid biomass is feed from the top of gasifier and also the producer gas is collected from the top of gasifier. This 

paper contains the study of downdraft gasifier in which the oxidant is feed at a height from the base which helps 

to avoids the disadvantages of tar and producer gas is collected from the bottom. The gasification is done in four 

stages which are drying zone, pyrolysis zone, combustion zone and reduction zone. In drying zone fresh 

biomass comes in contact to hot gases the heat of gases gained by fresh biomass which is used to dry the 

biomass. The pyrolysis zone having more temperature then drying zone, the tar cracking and releasing of 

volatile matter take place in pyrolysis zone. Actual combustion takes place in combustion/oxidation zone, in 

which solid particles converted into gas. The main disadvantage of downdraft gasifier is the high carbon content 

in bottom ash which is explained by the reduction zone, the last zone from the top and first from the grate [3]. 

The hydrocarbon cracking take place at 950℃ to 1040℃ results in 10 to 100 ppm in producer gas [4]. D’Eglise 

makes clear in his study that the pyrolysis oil generate at low temperature. The oil removed from the biomass is 

then convert into gases form and the particle of solid biomass in chamber also play role for producer gas. 
 

II. METHODOLOGY 
 

The different material and methods are use in this work. The fabrication of the apparatus must be done by 

considering that the material must be sustainable at high temperature (1000℃) and must be fabricate by keeping 

in mind that less heat should be loss to the surrounding. 

A venture is provided in the gasifier near the air inlet for the uniform combustion throughout the area, when we 

decrease the area near the air inlet the combustion will take place in small area and the flame spread upside 

uniformly, this concept decreases the numbers of nozzle needed for the gasification. Nozzles are provided for 

the supply of air with high velocity such that the air supplied from one side can provide the oxygen at other end 

also. 

For the calculation of efficiency we must know about some parameters like biomass feed rate, calorific value of 

biomass, gas flow rate at outlet and the calorific value of gas, by knowing the values of these parameter we can 

calculate the efficiency of gasifier by mathematical expression give below: 

ῃ=(CV of gas*gas produces)/(CV of wood*wood consume) 

· Calorific value of wood can be calculated by using bomb calorimeter. 

· Biomass consumption can be calculated by the consumption of biomass when gasifier is in operating 

condition 

· Gas calorific value can be calculated by using gas calorimeter. 

· The flow rate of gas can be taken by using anemometer and quantity can be calculated by: 

(flow rate * area at outlet) 

Temperature, Pressure, Moisture content of biomass, Residence time etc are the major parameters on which 

efficiency of gasifier depends. The study for each parameter can be conduct but this paper contains the effect of 

moisture content on efficiency of gasifier. As the moisture content of biomass (wood) increases its calorific 

value decreases and proximate analysis have different results.The moisture content of biomass also affects the 

content of producer gas i.e. the gas at the outlet which is combustible. When the moisture content is less the 

content of carbon monoxide (CO) is more and content of hydrogen (H2) is less. As the moisture content 

increases H2 content increase and CO content decreases up to some extent but after some specific percentage of 

moisture content, the content of H2 and CO get fixed (contents doesn’t change) that is known as most efficient 
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syngas composition. As the hydrogen gas content increase in producer gas the calorific value increases even 

content of carbon monoxide decreases because the calorific value of H2 is more the CO. 
 

III. EXPERIMENTAL APPARATUS 
 

In this apparatus the biomass is feed from the top and the air is blown at some height from the bottom, it is feed 

into gasifier with a nozzle with high speed at the position where a throat is made, it is done so to achieve a 

uniform combustion in the combustion zone. We provide an initial energy to start burning in gasifier. The 

biomass starts burning and cracks to oil and gases component. Biomass flows top to bottom and the gases exits 

from the bottom side, below the grate. At the bottom a ash pit is mounted in which water is filled to make it leak 

proof. 

 
Fig: Construction and Parts of Gasifier 

The bottom as well as the top of gasifier is seal by water or we can say it is water sealed. To make leak proof a 

grove is made at the top and filled with water in which the border of cap or lid is dipped. 

The temperature sensor is fitted in the combustion chamber to check inside temperature and it is connected to a 

control panel to get digital reading of temperature. 
 

IV. RESULTS 
 

v Variation of calorific value of wood with respect to moisture content of wood is shown below: 

 

 
Graph: Calorific Value of Wood vs Moisture Content of Wood 
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From the graph it can be observed that with increase in moisture content the calorific value of wood 

continuously decreases. 

v Variation of calorific value of producer gas with respect to moisture content of wood is shown below: 

 
Graph: Calorific Value of Gas vs Moisture Content 

From the graph it can be observed that with increase in moisture content of the calorific value of gas increases 

up to some extent and then start decreasing. Highest calorific value is achieved 15.1% of moisture content. 

v The analysis of efficiency with varying moisture content of wood and shown in graph below: 

 
Graph: Efficiency vs Moisture Content of Wood 

It is clear from the graph that in the range 14% to 17% of moisture content the efficiency of gasifier is more and 

highest at 15.1% i.e. 82.7%. 

v The temperature inside the apparatus is observed to be 849℃ on which gasification occurs. 
 

V. CONCLUSION 
 

The down draft gasifier gives low tar producer gas and are more appropriate to use in IC engines and generators. 

The calorific value of wood and gas is 3769.12 Kcal/kg and 1027Kcal/m3 respectively and the maximum 

efficiency is observed to be 82.7% at 15.1 % of moisture content and the most efficient syngas composition is 

present at 15.1% of moisture content where the efficiency is maximum and calorific value of gas is highest. 
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ABSTRACT 

A power plant affects the environment surroundings during its construction and operation. These effects are of 

temporary and permanent nature. A power plant take up space on the ground and in the air, use water 

resources, and, in most cases, emit pollutants into the air. The plant’s footprint on the ground eliminates second 

opportunity in some cases. It can also affect the existing or future uses of adjoining and nearby land also. 

Therefore, it is required to analyze any location before the installation of power plant. The analysis should take 

care of all the factors and sub-factors that affect power plant site selection. The main objective of this paper is 

to identify the critical factors help in Selecting the location of Thermal Power plant (TPPs). 
 

Keywords: Factors, Identification, Location, Selection, Thermal Power Plant 
 

I. INTRODUCTİON  
 

Energy planning aim involves finding a set of sources and conversion devices so as to meet the energy 

requirements/demands of all the tasks in an optimal manner [1].Making an energy planning decision involves a 

process of balancing ecological, social, technical, and economic aspects over space and time. This balance is 

important to the survival of nature and to the prosperity of energy dependent nations [2].  
Selecting a proper site for a thermal power plant is important for its long term efficiency and a lot many factors 

come into play when deciding where to install the plant. Of course it may not possible to get everything which is 

desirable at a single place but still the location should contain an optimum mix of the requirements for the 

settings to be feasible for long term economic justification of the plant. 
 

II. GUIDELINES FOR SITE SELECTION OF THERMAL POWER PLANTS 
 

Guidelines of Ministry of Environment and Forests (MoEF), Government of India, for location selection of 

Thermal Power plants (TPPs) [3]. 

1. Locations of TPPs are avoided within 25 km of the outer periphery of the following: 

1.1 Metropolitan cities, 

1.2 National park and wildlife sanctuaries, and 

1.3 Ecologically sensitive areas like tropical forest, biosphere reserve, important lake and coastal areas rich in 

coral formation. 

2. The sites should be chosen in such a way that chimneys of the power plants do not fall within the approach 

funnel of the runway of the nearest airport; 
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3. Those sites should be chosen which are at least 500 m away from the flood plain of river system. 

4. Location of the sites are avoided in the vicinity(say 10 km) of places of archaeological, historical, 

Cultural/religious/tourist importance and defense installations. 

5. Forest or prime agriculture lands are avoided for setting up of thermal power houses or ash  disposal.  

Guidelines of Central Electrical Authority (CEA), Government of India, for location selection Thermal Power 

plants (TPPs) [3]. 

1. The choice of location is based on factors like availability of land, water, coal, construction material, etc. 

2. Land requirement for TPP is 0.2 km2 per 100 MW. 

3. The land for housing is taken as 0.4 km2 per project. 

4. Land requirement for ash pond is about 0.2 km2 per 100 MW. 

5. Water requirement is about 40 cusecs per 1000 MW. 

6. Location of thermal power station is avoided in the coal-bearing area. 

7. Coal transportation is preferred by dedicated marry-go-round rail system. 
 

III. FACTOR AFFECTING SELECTION OF LOCATION OF THERMAL POWER PLANT 

Table 1The Factors and Sub-Factors for Selection of Location of Power Plant [2, 4, 5, 6] 

Factors Sub-Factors 

Availability of resources Land availability 

Water availability 

Fuel availability 

Skilled manpower availability 

Economical impact Land acquisition cost 

Investment cost 

Operation and maintenance cost 

Payback period 

Future development limitations 

Possibility of Site expansion 

Environment concern Degradation of local air quality 

Land Use Impacts 

Dust 

Noise 

Effect on water bodies 

Social concern Job creation 

Public acceptance 

Number of relocation 

Distance from public area 

Accessibility Road/Rail/Airport accessibility 

Transmission grid accessibility  

Electricity consumption point  

Urban area accessibility 
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IV. AVAILABILITY OF RESOURCES 

4.1 Land Availability 
Power plant needs a wide range of land requirements. For example, coal plants tend to need larger areas to 

support rail lines, coal piles, and landfills. Natural gas-fired power plants may only need area for the generation 

facilities and support equipment. Needed information includes the site size (acres), and the portion of the site 

(acres) that would be occupied by plant buildings and systems. Generally, sites with ample space may be 

preferred. Land requirement for thermal power projects depends on many factors viz. unit size and number of 

units; type of coal (indigenous or imported); location (pit-head or coastal) etc. whereas Nuclear power plants 

require far less land area. For a 1000-MW plant, site requirements are estimated as follows: nuclear, 1- 4  

(247- 988 acres), solar or photovoltaic park, 20-50 ; a wind field,  50-150 ; and biomass, 4,000-6,000 

[7] 
 

4.2 Water Availability 
Many power plant technologies use water from lakes, rivers, municipal water utilities, or groundwater. Surface 

water is used for plant cooling and groundwater is used for plant processes. Generally, the presence of adequate 

and usable water resources at or near a site is preferred over sites with remote, inadequate, or low-quality water 

resources. Sites with nocompeting water uses are generally preferred to sites with many uses. For a typical 

2x500 MW plant the plant requirement is 4000 [7]. 
 

4.3 Fuel Availability 
Fuel availability influences choices positively; its marginal utility is diminishing with supply.  

Without a higher level of availability, alternative fuels are unlikely to be adopted[8]. 
 

4.4 Skilled Manpower Availability 
A power plant requires labor for construction and operation. Local communities can benefit from these 

employment opportunities. Generally, sites that can make use of local labor are more desirable. These sites 

would have a larger skilled work force within a short distance from the plant site. 
 

V. ECONOMICAL IMPACT 

5.1 Land Acquisition Cost 
Each site will have unique land acquisition requirements and effects. Generally, sites that have lower land 

acquisition costs and require shorter acquisition times are more desirable. 
 

5.2 Future Development Limitations 
The construction of a plant at a particular site may create limitations on future development in the local area 

through its effect on land use or through its consumption of local PSD air increments, water resources, or water 

discharge capacity. Generally, sites that impose fewer limitations on future development may be more desirable. 
 

5.3 Possibility of Site Expansion 
A site might be able to support more generating capacity than proposed. It’s usually more economical and 

environmentally acceptable to add generating capacity at an existing site than to build at a new site.. Often, an 

expandable site may be more desirable. But, a potential concern of local property owners is the effect of plant 
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siting on nearby property values. Generally, sites that enhance property values or minimize the decrease in 

property values may be more desirable. 
 

5.4 Payback Period 
The return on the investment are essential factors in determining whether a particular installation is worthwhile 

or not. Payback period is the time in which the initial cash outflow of an investment is expected to be recovered 

from the cash inflows generated by the investment. 

Formula of payback period: 

 
 

5.5 Operation and Maintenance Cost 
\The expenditure incurred on operation and maintenance of the project includes the expenditure on manpower, 

repairs, spares, consumables, insurance and overheads. 

The CERC (Central Electricity Regulatory Commission) has specified O&M Costs for thermal power stations 

on the normative parameters (Rs. lakh/MW), depending on the class of the machine installed by the power 

station. The normative O&M expenses allowed are: 

Table2. Electric act 2003 

Rs Lakh/MW 200/210/250 MW 300/330/350 MW 500 MW 600 MW and Above 

2009-10 18.20 16.00 13.00 11.70 

`2010-11 19.24 16.92 13.75 12.37 

2011-12 20.34 17.88 14.53 13.08 

2012-13 21.51 18.91 15.36 13.82 

2013-14 22.74 19.99 16.24 14.62 

 

5.6 Investment Cost 
The expenditure incurred with expectation of capital appreciation, Profit, rents or some combination of these 

returns. Generally, sites that require less investment are more desirable. 
 

VI. ENVIRONMENT CONCERN 

6.1 Degradation of Local Air Quality 
Operating power plants that burn coal, oil, or natural gas emits air pollutants into the atmosphere requiring the 

plant be fitted with pollution control equipment to reduce emissions. Many of these Power plant air pollutants 

have been identified and are regulated by CENTRAL POLLUTION CONTROL BOARD(CPCB). Public 

exposure to air emissions (air pollution) is regulated by the CPCB through the National Ambient Air Quality 

Standards(NAAQS) for major air pollutants, including sulfur dioxide (SO2), nitrogen oxides (NOx), carbon 

monoxide (CO), ozone (O3), particulate matter (PM2.5 or PM10), and lead (Pb). The CPCB is charged with 

enforcing the NAAQS.SO2 has been a cause of acid precipitation, commonly known as “acid rain,” which can 

damage vegetation and acidify lakes. Species vulnerable to acidic conditions have trouble reproducing and, in 

some cases, die. NOx and volatile organic compounds (VOCs) are components of ozone formation. Ozone is a 
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principal component of smog and can result in respiratory health and other environmental effects. A more 

significant concern is the NOX and So2 emission from power plants that burn coal or natural gas. These 

compounds are part of a complex chemical reaction in the atmosphere that creates nitrate-based and sulfate-

based fine particulates. Mercury (Hg) is naturally present in small quantities in the environment. Human 

activities have greatly increased the concentration of this pollutant in the air and water. Coal-fired power plants 

are the biggest category of mercury emitters. Mercury is very volatile and can travel around the world in the 

atmosphere, repeatedly being deposited and re-emitted into the atmosphere. Mercury is deposited in lakes and 

rivers by rain, snow and surface runoff once deposited in waterways, bacteria can convert mercury into methyl 

mercury that can be easily absorbed by fish and other organisms. Eating contaminated fish is the primary 

pathway for human exposure to mercury. Ingested mercury can damage the nervous system, especially in 

children and fetuses. 

Table3.National Ambient Air Quality Standards (NAAQS) [9] 
S. 

no. 

Pollutant Time Weighted   

average 

Concentration in Ambient Air 

Industrial, 

Residential, 

Rural& 

Other Areas 

Ecologically 

Sensitive 

Area 

Methods of Measurement 

1 SO2, μg/m3 Annual 

 

24 hours 

50 

 

80 

20 

 

80 

Improved west and gaeke 

Ultraviolet fluorescence 

 

2 NO2, μg/m3 Annual 

 

24 hours 

40 

 

80 

30 

 

80 

Modified Jacob &Hochheiser 

Chemiluminescence 

3 PM10 or less 

than 10 

μg/m3 

Annual 

 

24 hours 

60 

 

100 

60 

 

100 

Gravimetric 

Beta attenuation 

4 PM2.5 or 

less than 2.5 

μg/m3 

Annual 

 

24 hours 

40 

 

60 

40 

 

60 

Gravimetric 

Beta attenuation 

5 Ozone 

μg/m3 

8 hours 

 

1 hours 

100 

 

180 

100 

 

180 

UV photometric 

Chemical Method 

6 Lead(Pb) 

μg/m3 

Annual 

24 hours 

.50 

1.0 

.05 

1.0 

ED-XRF Using Teflon filter 

7 Carbon 

Monoxide 

(CO) μg/m3 

8 hours 

 

1 hours 

02 

 

04 

02 

 

04 

Non Dispersive Infrared 

spectroscopy 

8 Ammonia 

(NH3) 

μg/m3 

Annual 

 

24 hours 

100 

 

400 

100 

 

400 

Chemiluminescence 

Indophenol blue method 
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6.2 Land Use Impacts 
Industrial forests are a valuable commodity. Site evaluation should address the forest resources of the site and 

nearby lands, and the effects of plant construction and operation on these resources. Generally, more desirable 

sites have fewer impacts on these resources.Typically, active or vacant industrial lands may be more compatible 

and urban residential lands may be less compatible with power plants. Generally, sites that are more compatible 

with present and planned land uses are more desirable. 
 

6.3 Dust 
The “nuisance” impacts of fugitive dust are of particular concern to nearby residents. “Fugitive" dust is PM 

(Particulate Matter)suspended in the air by wind action and human activities. It has not come out of a vent or a 

stack, and is usually not a by-product of burning. Fugitive dust particles are composed mainly of soil minerals 

(e.g. oxides of silicon, aluminum,calcium, and iron), but can also contain sea salt, pollen, spores, tire particles, 

etc. About half of fugitive dust particles (by weight) are big particles, larger than 10 microns in diameter (the 

average human hair is 70 microns in diameter).These larger particles settle out more quickly, on the 

ground.However, the other half are particles 10 microns or smaller, or PM10. Due totheir very small size and 

weight, PM10 particles can remain airborne for weeks. When inhaled, PM10 particles can travel easily to the 

deep parts of the lungs and may remain there, causing respiratory illness, lung damage, and even premature 

death in sensitive individuals. Generally, more desirable sites are those with fewer sources of fugitive dust and 

greater distances to adjacent residences and sensitive locations. 
 

6.4 Noise 
Noise is of particular concern to nearby residents. Information of interest includes noise caused by plant 

construction and operations, distance of noise sources from sensitive locations such as parks and residences, and 

applicability of local noise ordinances or other thresholds. Generally, more desirable sites maximize the distance 

between the noise source and the public, have landscape features that would absorb noise between the plant and 

the public, and have no receptors within any areas where noise guidelines or ordinances are exceeded. Sounds 

that are 85 dBA (decibels) or above can permanently damage your ears. The distance from the source to the 

boundary of the power plant property can dissipate some of this noise. Noises can be blocked or muffled by 

intervening landscape features like trees.  
 

6.5 Effect on Water Bodies 
There are potential operational impacts on wildlife and wildlife habitat besides effects from air and water quality 

changes due to the combustion process. They include impacts related to fuel such as coal dust runoff, impacts 

related to cooling such as fish caught in cooling water systems or the discharge of heated cooling water into 

streams or lakes, or other impacts such as bird mortality from striking structures or new power lines. Generally, 

sites that minimize negative impacts on wildlife from power plant operations are preferred. 
 

VII. SOCIAL CONCERN 

7.1 Job Creation 
The economic impact of a plant includes the jobs and purchases associated with the construction and operation 

of a plant. A cogeneration project may also help to keep existing industry jobs in the community. Generally, 

sites that generate or preserve more jobs in the local area may be more desirable. 
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7.2 Public Acceptance 
The location of a power plant has many effects that are of interest to the local community. There are both 

advantages and disadvantages to be considered. Measures of local interest and concern include the current 

attitudes of local citizens and officials regarding a potential power plant in the local community, the local 

questions raised, the public input received, and public support or opposition to a particular site. Generally, a site 

where the public attitude is positive or supportive may be preferred. 

7.3 Number of Relocation 
The property owner impacts of a potential plant site are of significant concern for local communities. One 

concern is how many homeowners and businesses are located at the proposed site and would have to be moved 

if the plant were built. Generally, sites needing less relocation are more desirable. 
 

7.4 Distance from Public Area 
The intent of buffering is to minimize the visual and noise effects of the plant by increasing the distance to 

neighbors through use of surrounding land that provides visual and sound barriers. “Buffer area” refers to land 

between the plant facilities and adjacent property owners, especially residential property owners. Generally, 

sites with more or better buffer areas may be more desirable. 

 

VIII. ACCESSIBILITY 

8.1 Road/Rail/Airport Accessibility 
Power plant construction and operation can require road, rail, or barge access to the site. The number and 

location of site entrances and the distances to and quality of nearby roads and rail lines are important. Sites with 

access solely from heavily traveled roads are less desirable than sites on less heavily traveled routes. However, 

closeness to major highways is desirable. The objective is to allow easy access to the site without causing traffic 

congestion or safety problems. 

The roads in a power station can be divided into the following types:-  

5.1.1 All main plant roads shall be 10 meter wide.  

5.1.2 All secondary plant roads shall be 5 meter wide provided with 1.5 meter wide hard shoulders on 

either Side and shall be for access to plant auxiliary areas and buildings.  

5.1.3 Peripheral roads along the boundary wall shall have adequate nos. of watch towers as per 

requirement.  

Table4.  Land Required for Roads Area in acres [7] 

Description 

2x500 

MW  3x660 MW  5x660 MW  

  6x660     

   MW  

4x800  

MW  

5x800  

MW   

              

Land for 

   20 

 

   25 

 

    25 

 

    25 

 

    25 

 

25 

  

Roads        
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8.2 Transmission Grid Accessibility 
An electrical grid is an interconnected network for delivering electricity from suppliers to consumers. It consists 

of generating stations that produce electrical power, high-voltage transmission lines that carry power from 

distant sources to demand centers, and distribution lines that connect individual customers. 
 

8.3 Electricity Consumption Point 
A power plant must be located near the load to which it is supplying the power. However a plant a plant cannot 

be located near all loads. As such C.G of the load is determined with reference to two arbitrarily axis[10].  
 

IX. CONCLUSION 
 

Site selection is a vital issue that must be analyzed deeply in order to have efficient power Generation from 

technical and economic point of view without damaging environment and Society. Selection of unsuitable 

location for power plant will lead to increased costs, waste of energy and resources, and increased 

environmental pollution, which has a tremendous negative impact on society. Therefore, it is required to analyze 

any location before the installation of power plant. So, this paper tries highlighting the main factors which helps 

in the Selecting the location of Thermal Power Plant. 
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ABSTRACT 
ISO 9000 is increasingly implemented by many organizations to improve their equipment efficiency and to 

obtain the competitive advantage in the global market in terms of cost and quality. ISO 9000 certification is one 

of the most common and recognized approaches for the benefits of the companies. But, implementation of ISO 

9000 is not an easy task as it is always surrounded by numerous barriers. Besides the barriers, there are certain 

factors, which help in the implementation of ISO 9000. The main objective of this paper is to examine the 

literature that deals with the factors which affect the implementation of ISO 9000 in any organization. This 

literature review is done so that industries which wish to implement ISO 9000 can consider these factors before 

going for certification. 
 

Keywords: ISO 9000, Factors, Identification, Implementation 
 

I. INTRODUCTİON  
 

International organization of standardization (ISO), a global federation of 130 national standards bodies, seeks 

to promote standardization and the development of related activities worldwide in order to facilitate the 

international exchange of goods and services, and cooperation in the sphere of intellectual, scientific, 

technological and economic activities. The ISO 9000 standard series is now widely accepted as a minimum 

standard for a quality system for companies [1]. The possession of a certification to ISO 9000 has become a 

decisive competitiveness factor in the international market. Business relationships are increasingly influenced by 

the possession of an ISO 9000 certificate which proves to have an important advertising effect. Additionally the 

consequent application of an ISO 9000 system can have a significant cost reduction which in turn results in 

performance improvement [2]. Although the number of firms that want to implement ISO 9000 quality 

management system is increasing day by day, many of them increasingly started questioning the link between 

ISO 9000 and firm performance. In addition, despite the increasing amount of research on ISO 9000 quality 

management system, most of it is not empirical and mostly case studies, which are merely descriptive or 

prescriptive [3]. In general, studies investigating the effects of ISO 9000 on performance have shown mixed 

results. Some studies showed a positive effect, while others did not. However, recent longitudinal studies found 

strong evidence that ISO 9000 does lead to improvements in performance [4]. In general there are two 

approaches to management the quality of a product or a service. Product quality deals with the quality of the 

final product, while process quality deals with the quality of the processes required to producing goods and/or 

services. Quality has become so important that the world is uniting around a single quality standard which is the 

ISO 9000 [5]. ISO 9000 is defined as a family of standards which relate to QMS and are designed to assist 

organizations in meeting their customers' and stakeholders' needs. ISO 9000 has evolved and is being updated 
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continuously to provide necessary conceptual and structural input to the development of such a system. As a 

consequence, customers demand ISO 9000 certification from their suppliers. Implementation of ISO 9000 

standards requires the establishment and development of a documented system, and the involvement of all the 

employees in adhering to it. This paper gives details of how a textile mill, with the help of a reputed consultancy 

organization, implemented ISO 9000 within 12 months and thereby achieved better quality products and also 

obtained the ISO 9000 certificate. The trend of implementing the ISO 9000 quality system has grown quickly 

throughout the world, including in developed countries like US, UK as well as developing countries in south-

east Asia. The purpose of these ISO standards is to provide a guideline to quality system to the organizations 

and to improve their performances so that they can provide better and more consistent quality products and 

services to their customers. The ISO 9000 requirements focus on process control, reduced wastage, improved 

efficiency and productivity and more cost effectiveness in their business operation. To make the implementation 

of the quality management system simpler and consequently scheduling the accreditation and certification 

process for ISO 9000 within a reasonable timeframe for every agency involved, the circular came attached with 

a precise and detailed implementation guideline. The implementation of the ISO 9000 also complements and 

completes the efforts to upgrade quality which have been and are currently undertaken by government agencies, 

where, through the advent of ISO 9000, quality management has become even more prominent via the pursuit of 

Total Quality Management (TQM) programmes for organizations to improve competitiveness [6]. The ISO 

9000 standards establish requirements for the quality system of companies. They do not refer to the technical 

specifications of products but instead to the system that produce the products, providing confidence that the 

products consistently meet the specifications [1]. This concise description of the ISO 9000 quality system 

simplistically highlights the implications of adopting this standard. Nothing stated here indicates any guarantee 

of improvement to quality or of the benefits to the manufacturer. US companies have supported the dominance 

of internally driven factors to motivate companies to pursue ISO 9000 registration. The reasons for ISO 9000 

registration are categorized as follows: [7]. 

· Developmental Reasons: Desire to improve the company’s internal processes; desire to enhance the 

overall competitive performance of the company. 

· Non-Developmental Reasons: Requirement of major customer(s), desire not to be locked out of future 

tendering processes or markets, realization that is progressively becoming a requirement of doing business, 

marketing and public relations tool. 

· Mixed reasons: Constitutes the combination of development and non-developmental reasons. 
 

II. DIFFERENT ISO STANDARDS 
Standard/ Document Title Edition 

ISO 9000:2005 Quality management systems- Fundamentals and vocabulary. Third 

ISO 9001:2008 Quality management systems- Requirements. Fourth 

ISO 9004:2000 Quality management systems- Guidelines for performance 

improvements. 

Second 

ISO 10001:2007 Quality management- Customer satisfaction- Guidelines for codes of 

conduct for organizations. 

First 

ISO 10002:2004 Quality management- Customer satisfaction- Guidelines for complaints 

handling in organization. 

First 
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ISO 10003:2007 Quality management- Customer satisfaction- Guidelines for dispute 

resolution external to the organization. 

First 

ISO 10005:2005 Quality management- Guidelines for quality plans. Second 

ISO 10006:2003 Quality management- Guidelines for quality management in projects. Second 

ISO 10007:2003 Quality management- Guidelines for configuration management. Second 

ISO 10012:2003 Measurement management system- Requirement for measurement 

processes and measuring equipments.  

Second 

ISO/TR 10013:2001 Guidelines for quality management system documentation. First 

ISO 10014:2006 Quality management- Guidelines for realizing financial and economic 

benefits. 

First 

ISO 10015:1999 Quality management- Guidelines for training. First 

ISO/TR 10017:2003 Guidance on statistical technique for ISO 9001:2000.  Second 

ISO 10019:2005 Guidelines for the selection of quality management system and use of 

their services. 

First 

ISO/TS 16949:2002 Quality management system- Particular requirement for the application 

of ISO 9001:2000 for automotive production and relevant service part 

organization. 

Second 

Source: http://www.iso.org 
 

III. BENEFITS OF ISO 9000 
 

There are many benefits from ISO 9000 implementation; some of those benefits are as follows: [8] 

· Increase in company quality awareness; 

· Increase in product quality awareness; 

· Improvement in management; 

· Improvement of customer relations; 

· Improvements in the products and services offered; 

· Improved relationships within the organization; 

· Greater customer satisfaction; and 

· Increased respect from competitors. 

From the literature review it has been found that though ISO 9000 implementation improves the quality of 

product and services for an organization but for an organization it is not always very easy to implement this 

certification. 
 

IV. IDENTIFICATION OF FACTORS 
 

From extensive literature analysis, 15 factors have been identified which help in successful implementation of 

ISO 9000 in any organization. These factors are as follows: 

· Organization Culture: It is known to all that every organization has its own culture of working. The 

assumptions, values and behaviors that an organization exhibits can be described as its culture, which is 

highly dependent upon the nature of business. Many researchers have showed from their work that culture 
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of the organization should be such that it can accommodate the values of QMS system. Culture of the 

organization must be capable of adapting the changes due to the implementation of ISO 9000. 

· Top Management Commitment: Top management commitment is considered as the one of the most 

influential factors by many researchers that affects the successful implementation of ISO 9000 in different 

kind of organizations. It was obtained from the 83.33% of the respondents interviewed stated that the 

success and sustainability of ISO 9000 is influenced by top management [9]. 

· Education & Training: Different study determined that training is also one of the critical factors that 

assure the sustainability of ISO 9000 in organizations. This is also justified by the interviews results which 

highlighted the lack of training or induction to the new officers affects as a barrier. Researchers also found 

that the training provision should be continuous and comprehensive [10]. 

· Team Work: In implementing ISO 9000 in any organization, all the departments must come together for 

this QMS program. Any single department cannot work towards the attainment of goal. There must be a 

spirit of team work in the organization [11]. 

· Adequate Financial Resources: Information and technological system require more funds because without 

these, implementation of ISO 9000 is not possible in the present environment. The training of personnel 

related to the ISO 9000 is also very important for efficiently managing and eventually making the ISO 9000 

profitable. However, all these require financial support. Lack of financial support affects the certification 

programs also. ISO 9000 improves operational efficiency, customer service, provides an ability to focus on 

core business objectives and provides greater flexibility [12]. After conducting a survey in England SMEs 

regarding maintenance strategy development for SMEs, founded that, majority of responses (80 %) claimed 

that the adoption of a new maintenance initiative is usually constrained by the lack of finances [13]. For a 

good and effective QMS an organization must have abundant financial resources [14]. 

· Employee Involvement: Factor regarding employee involvement, cooperation and commitment can be 

regarded as a consequent issue that occurs due to positive perception or attitude towards quality among 

employees as well as employees’ culture toward quality. This is because these will create positive action 

and encouragement among the employees to be fully involved in the ISO implementation process within 

their respective organizations. When these employees possess adverse perception or attitude, those who are 

involved in ISO implementation will adopt a lackadaisical mindset and this in turn will cause their level of 

participation to become restricted leading to reluctance in terms of cooperation as well as lack of full 

undivided commitment [15]. 

· Motivation: Motivation changes the behavior of an employee towards work from negative to positive. 

Since, the workforce is regarded as a valuable asset; to maintain and develop it becomes important. Morale, 

which is a group motivation concept, is an automatic outcome of management’s supporting and stimulating 

attitude towards employee’s needs. Good working conditions, job security, a fair and free work 

environment provide job satisfaction to an employee. Absence of these may also act as demotivator. Many 

researchers have assigned motivation as an important reason for ISO9000 success if motivation exists in 

any organization [16] [17] [18] [19]. 

· Strategic Planning: Many organizations have discovered that the key to customer satisfaction and 

competitive success lies in emphasizing and achieving product and service quality as a strategic weapon in 

performing business [20]. It is clear that quality has emerged as a strategic competitive tool for organization 

success in the manufacturing, service and government areas [21]. In today’s business environment, 
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organizations cannot afford to ignore the strategic implications of quality for their competitive position. 

[22] Lee analyzed the implementation and performance outcomes of ISO 9000 in service organizations and 

showed that managers in organizations should realize that ISO 9000 is capable of generating a competitive 

advantage only if top management is fully committed to the program implementation from a strategic 

perspective. 

· Proper allocation of Responsibilities & Authorities: Many researchers have illustrated the difficulty in 

allocation of responsibilities and authority as an important barrier in the implementation of ISO 9000. The 

organization deciding to implement the ISO 9000 must decide the role and responsibility for the 

management and then must allocate the responsibilities for the employees. The management responsibility 

element comprises the requirements for developing and improving the quality, system, listening to 

customers, formulating quality policy and planning, and defining responsibilities, authorities and 

communication processes to facilitate effective quality management [23]. It is clear from literature that for a 

successful implementation of ISO 9000 programs it is important for any organization to allocate the 

responsibilities and authorities to proper workforce. 

· Proper Communication: The researchers observed that where there was clear ‘communication and 

awareness’ backed by active top management then the implementation of ISO 9000 was successful. Various 

factors were observed by the researchers that were affected in a great extent by proper communication 

within and outside the organization. 

· Flexibility in the System: Flexibility in the system leads to satisfactory performance of the ISO 9000 

programs. It may be in the form of changing methods and implementation etc. Flexibility is the ability of a 

manufacturing system to cope with changes in the nature, mix, volume or timing of its activities. Flexibility 

is superior to leanness, but it may add more to costs than to revenue [24].  

· Internal Auditing: Quality auditors who perform internal auditing are in a powerful position to increase 

the ability to unveil conformity and thus increase the value of certifications. The main reason for 

conducting audits is to obtain factual input for management decisions, but a vast majority of audits only 

produce data for use in granting a certificate, for improving documentation or for enforcing conformity. 

Most auditors have been exposed to conformity auditing where the sole objective is to establish if a specific 

requirement has been met [25]. 

· Continuous Improvement: Continuous improvement & quality control is an important factor that 

accelerates the successful implementation of ISO 9000 [14]. The ISO 9000 has formalized an effective 

system for evaluating the ability of any firm to consistently design, produce, and deliver quality 

products/services. Moreover, ISO 9000 provides guidelines for organizations to establish their quality 

system by focusing on procedures, control, and documentation [26]. 

· Customer Satisfaction Focus: Customer pressure is one of major motivations to achieve ISO 9000 

certification mentioned by companies [27]. When firms simply react to external pressures for satisfying the 

customers by getting certified, they may consider ISO 9000 certification as a prime goal in itself. 

· Knowledge & Understanding of ISO 9000: If any organization is going for ISO 9000 certification, then 

upmost priority of any organization should be that they have proper understanding of ISO 9000 concepts 

and that knowledge must be imparted to all the workers. In a nutshell workforce must be fully familiar with 

all the concepts and documentation of ISO 9000 [28]. 
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V. CONCLUSION 
 

The main objective of this paper is to highlight the main factors that help in the implementation of ISO 9000 in 

industry. The organization willing to implement ISO 9000 system in their organization may have a look over 

these factors. It will also be helpful in academic as well.  From this paper, it is seen that ISO 9000 is an 

important tool to enhance the quality of product/services. This system satisfies both organization and customer. 

ISO 9000 system is like a license, if a company is ISO 9000 certified it means that product contains quality and 

the product will be accepted globally. Inspite of having so many advantages there are many problems with the 

implementation of ISO 9000.  
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ABSTRACT 
The various techniques used by the researchers to measure the cutting zone temperature during turning through 

on-line basis are presented. Also, the various techniques used for monitoring the flank wear of cutting inserts by 

various researchers and scientists were discussed. The findings of the various researchers in the experimental 

analyses in turning, using Taguchi’s DoE are incorporated in this study. The past researches with empirical 

modeling in metal cutting for the prediction of flank wear, surface roughness and cutting zone temperature and 

the findings are discussed. The review of the results obtained in optimization of selected parameters in turning 

using various non traditional optimization techniques are also presented in this chapter. 
 

Keywords: Empirical Modeling, Optimization, Metal Cuttings, Parameters, Techniques 
 

I. TAGUCHI’S DESIGN OF EXPERIMENTS IN METAL CUTTING 
 

The Taguchi method utilizes the orthogonal arrays from Design of Experiments theory to study a large number 

of variables with a small number of experiments. The Taguchi method can reduce research and development 

costs by improving the efficiency of generating information needed to design systems that are insensitive to 

usage conditions, manufacturing variation, and deterioration of parts. As a result, development time can be 

shortened significantly; and important design parameters affecting operation, performance, and cost can be 

identified. Furthermore, the optimum choice of parameters can result in wider tolerances so that low cost 

components and production processes can be used. Thus, manufacturing and operations costs can also be greatly 

reduced. Many of the researchers and scientists applied Taguchi’s DoE in metal cutting and their research 

findings. Researchers optimized the turning parameters for surface roughness and tool life based on Taguchi 

method [1]. The experimental studies were conducted under varying cutting speeds, feed rates, and depths of 

cut. Commercial Ti-6Al-4V alloy was used as the target material. A CNMG 120408-883 insert which consisted 

of 94 wt% tungsten carbide with 6 wt% cobalt as the binder was used as the cutting tool material. The surface 

roughness was measured using a Mitutoyo SJ-201 portable device within the sampling length of 2.5 cm. The 

cutting tool was studied under Scanning Electron Microscopy. The conclusions revealed that the feed rate and 

cutting speed were the most influential factors on the surface roughness and tool life, respectively. The surface 

roughness was chiefly related to the cutting speed, whereas the axial depth of cut had the greatest effect on tool 

life. 

Researchers applied Taguchi parameter design method to optimize the surface finish in turning operation. The 
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control parameters for this operation included: spindle speed, feed rate, depth of cut, and tool nose radius. The 

work-piece samples were randomly selected, 2.25 inches lengths cut from the aluminium rod [2]. The spindle 

speed, feed rate, and depth of cut parameters were programmed into the CNC program, which created a straight 

cut of 0.5 inch in the z axis. The results of this study found that the control factors had varying effects on the 

response variable, with feed rate and tool nose radius having the highest effects. Also it was concluded that the 

use of the Taguchi parameter design technique was considered successful as an efficient method to optimize 

surface roughness in a turning operation. Researchers utilized a Taguchi experimental design to determine the 

optimal machining parameters for a desired surface roughness for traditional turning [3]. The five factors 

selected are cutting speed, cutting material, work-piece material, cutting depth, and consecutive cut. In addition 

to these factors, the seven second-order interactions between these factors were also considered. It was found 

from the analysis that the most significant influences on surface quality were cutting speed, cutting material, 

cutting depth, and consecutive cut. It was also noticed that the interactions between cutting speed and cutting 

depth, cutting speed and consecutive cut, and cutting material and consecutive cut were all significant. 

Researchers obtained the optimal setting of turning process parameters (Cutting speed, feed rate and depth of 

cut) using Taguchi DoE in order to yield optimal tool wear. EN 24 alloy steel rods of 90 mm diameter and 500 

mm length were turned on an H-22 centre lathe of HMT using TiC coated carbide inserts [4]. It was found from 

the experimental result that, speed, feed and depth of cut significantly affect the flank wear. It was noticed that 

the influence of cutting speed was significantly larger than the influence of feed rate and depth of cut. 

comparison  between ceramics and Cubic Boron Nitride (CBN) cutting tools when machining hardened bearing 

steels using the Taguchi method. The machine used for turning tests was a Johnford TC35 Industrial type of 

CNC lathe machine. The material used throughout this work was an AISI 52100 steel. The parameters selected 

are cutting speed, feed rate and hardness of tool. After each test, the worn cutting tool was measured with the 

optical tool microscope to determine the degree of flank wear. The improvements of the S/N ratio from the 

initial testing parameters to the optimal cutting parameters were ranged from 18% to 51% depending on the 

ANOVA results. Moreover, the ANOVA indicated that the cutting speed was high significant but other 

parameters were significant effects on the tool life at 90% confidence level. The percentage contributions of 

cutting speed, hardness of tool, and feed rate were about 41.63, 32.68, and 25.22 on the tool life, respectively. 

An optimization study by machining a hardened AISI 4140 grade (63 HRc) steel on a lathe by using Al2O3 + 

TiCN coated ceramic inserts is tudird by many researchers. They determined that Al2O3-base ceramics are 

required for cutting tools in machining hard steels during wear resistance and high hardness. They ensured 

optimization in their experimental studies by using the Taguchi method. The experimental parameters chosen 

were: three different cutting speeds, feed rates and depths of cut. Flank wear and surface roughness were chosen 

as criteria for performance. The obtained results were analyzed by using Analysis Of Variance (ANOVA). As a 

result, it was seen that the flank wear value decreased as the cutting speed and the depth of cut increased; 

however, it first decreased and then increased as the feed rate increased. On the other hand, the surface 

roughness decreased as the cutting speed increased. In contrast surface roughness increased when the feed rate 

increased. Zhang and Chen (2009) experimented to optimize the surface quality in a CNC drilling operation 

using Taguchi design. The control factors in their study were feed rate, spindle speed, peck rate and tool type, 

while the noise factors simulated were machine shop vibration and the presence or absence of magnetism in the 

work piece material. Through statistical analysis of response variables and signal-to-noise ratios, the determined 

significant factors were the spindle speed, tool type and peck rate, and the optimal combination of cutting 
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parameters were selected.  

Scientist optimized the controlling parameters in turning operations using DoE and ANOVA. The author 

presented a study of influence of cutting conditions on the surface finish obtained in turning. The objective was 

to establish a correlation between cutting speed, feed rate and depth of cut with the roughness evaluating 

parameters, Ra and Rt, by following the international norms. These correlations were obtained by multiple 

linear regressions. Finally, confirmation tests were performed to make the comparison between the results 

predicted from the mentioned correlations and the theoretical results and presented the surface roughness 

analysis in burnishing operation. The aim of this study was to analyze the evaluation of surface roughness 

finished by burnishing. Burnishing was done on a surface that was initially turned or turned and then ground. It 

had been noted that burnishing an AISI 1042 steel offered the best surface quality when using a small feed value 

[5]. This finishing process improved roughness and introduced compressive residual stresses in the machined 

surface.  Various Researchers conducted the experiment for the analysis of chatter in turning using Taguchi’s 

DoE with L16 orthogonal array. The experiments were conducted by using tungsten carbide tool and the work-

pieces used for chatter detection study were cut from rolled steel bars containing about 0.35% carbon. It was 

found from the experimental result that the cutting speed had a critical value for which the best surface quality 

can be achieved. Below that critical value, the surface roughness decreased with increased cutting speed and 

after that value, the surface roughness increased with increased cutting speed. Also it was noticed that the effect 

of depth of cut on surface roughness was not regular and had a variable character [6] 
 

II. EMPIRICAL MODELING IN METAL CUTTING 
 

Prediction of tool wear is an important study in metal cutting in order to maximize the utilization of the tool and 

minimize the cost of machining. In order to improve the tool life, the proper setting of machining parameters is 

crucial before the process takes place. The user of the machine tool must know how to choose cutting 

parameters in order to minimize tool wear. Many researchers and scientists investigated the general effects of 

speed of cutting, feed rate and depth of cut on tool wear and surface finish along with the development of 

empirical models for the objectives and their findings were discussed below.  Scientists modeled the temperature 

distributions in the cutting zone through-the-tool near dry cooling condition. The model described the dual 

effects of air-oil mixture in near dry machining in reduction of cutting temperature through the cooling effect, as 

well as the reduction of heat generation through the lubricating effect. In order to pursue model calibration and 

validation embedded thermocouple temperature measurement in cutting medium carbon steels with uncoated 

carbide insets were carried out. The validation of cutting temperatures in near dry turning was verified by 

measuring the temperatures with an embedded thermocouple (Omega K-type) located under the tool insert when 

cutting AISI 1045 with uncoated carbide tool inserts (Valenite DPMT-2A) on a lathe (CMS GT-27) under 

various cutting conditions. It was found that the model predictions and experimental measurements showed 

reasonable agreement [7]. 

Researcher predicted the tool and chip temperature in continuous and interrupted machining. The temperature 

distribution was solved using the finite difference method. The temperature field in each differential element 

was modeled as a first-order dynamic system, whose time constant was identified based on the thermal 

properties of the tool and work material, and the initial temperature at the previous chip segment. The transient 

temperature variation was evaluated by recursively solving the first order heat transfer problem at successive 
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chip elements. Simulations were performed for different materials under various cutting conditions. The results 

both for continuous and interrupted machining processes agreed well with experimentally measured 

temperatures [8].  

Scientists developed the mathematical model to predict the surface roughness using Response Surface 

Methodology (RSM). An experimental investigation was conducted to determine the effects of cutting 

conditions and tool geometry on the surface roughness in the finish hard turning of the bearing steel (AISI 

52100). Mixed ceramic inserts made up of aluminium oxide and titanium carbonitride SNGA, having different 

nose radius and different effective rake angles, were used as the cutting tools. It was found that the multiple 

regression coefficient of the first order model was found to be 0.9233. This showed that the first order can 

explain the variation to the extent of 92.33%. Also it was estimated that the multiple regression coefficient of the 

second order was found to be 0.9608. This means that the second order can explain the variation to the extent of 

96.08% [9]. Researchers obtained the empirical equation by multiple linear regression to investigate the effect of 

surface roughness factors in the machining of 2024Al/Al2O3 particle composites. A plan of experiments, based 

on Taguchi method, was performed machining with different cutting speeds using coated carbide tools K10 and 

TP30. Machining tests were carried out without coolant and at a constant depth of cut equal to 2 mm and feed 

rate of 0.1 mm/rev. The surface roughness models obtained by the multiple linear regression (correlation 

coefficient of 0.98 and 0.95, and the mean absolute error of 4.66% and 4.77% for K10 and TP30 tools) showed 

that the satisfactory correlation was established. Also, it was observed that there was a good agreement between 

the predicted and experimental data.  

Scientist employed numerical model to predict the surface integrity in finish turning of 15-5PH stainless steel. A 

metallurgical model had been calibrated for 15-5PH steel using experimental dilatometry results. The 

metallurgical model had been implemented in a numerical model for the prediction of surface integrity after 

turning. It was found from the analysis and comparison that there was a good adequacy between calculated and 

measured residual stress profiles [10].  
 

III. FINITE ELEMENT ANALYSIS IN METAL CUTTING 
 

The use of Finite Element codes has been proved to be an effective technique for analyzing the flow of material 

in general and the cutting process in particular. The Finite Element methods are suited for analyzing large 

elastic-plastic deformation problems including temperature dependent material properties and high strain rates. 

Attempts to apply Finite Element techniques to machining to predict the cutting zone temperature have been 

made by many researchers.  Reports have been filed with respect to finite element study of tool temperatures in 

cutting that accounts for tool nose radius and included angle effects. The steady state temperature response is 

calculated using NASTRAN solver. Experimental measurements of the average rake face temperature using 

tool-work thermocouple technique are performed. The thermocouple results were compared with the predicted 

values of temperature and found there is a good agreement between experimentally measured and predicted 

values of cutting zone temperature. 

A few Researcher used AISI H-13 work-piece material and CBN tool material and the modeling of tool-chip 

interface friction is based on Coulomb’s friction law with friction coefficient set constant value of 0.5. A cutting 

tool, with -5o rake angle, 5o clearance angle and 0.02 mm cutting edge radius was used for the analysis. The 

feed is equal to 0.05 mm/rev, while three different cutting speeds namely, 200, 250 and 300 m/min are 
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considered. Finally it is concluded that the proposed models are practical, since only a minimum amount of 

experimental work is needed, and produce reliable results, allowing for industrial use in pursue of optimal 

production. While a few applied the Finite Element code DEFORM-2D to simulate the plane strain cutting 

process. The existing version of the code was modified to study the continuous and segmented chip formation 

and performed the simulation with reasonable accuracy. The influence of various parameters such as cutting 

speed, rake angle and depth of cut on the tool-chip interface temperature has been studied. The results of 

extensive Finite Element Method simulations and comparison with the experimental data are reported. From the 

literature review, it is known that the simulation type is incremental with the step increment to cut 1 mm of 100 

steps. There was a considerable accuracy in predicting the results. In order to increase the accuracy of the 

predicted result, the step increment is defined to cut 10 mm with 1000 steps and the predicted value of tool-chip 

interface temperature is compared with experimentally observed cutting zone temperature for various test 

conditions. 
 

IV. NON TRADITIONAL OPTIMIZATION TECHNIQUES IN METAL CUTTING 
 

Conventional optimization techniques like Full factorial method, Taguchi’s DoE, etc., are useful only for 

specific optimization problems which need only the best levels of parameters for the calculation of local optimal 

solution. Consequently, non-traditional optimization techniques such as AGA, SAA, PSO technique etc., are 

used to obtain the global solution. Many researchers applied these nontraditional optimization techniques in 

their experimental results to obtain the global solution and their outcomes are presented below and optimized 

the turning parameters for surface profile generated during in CNC turning of AISI 1040 steel using GA. The 

second order mathematical models in terms of machining parameters were developed based on experimental 

results. The three different surface parameters such as average surface roughness, root mean square surface 

roughness and mean line peak spacing for the surface texture were measured. Finally the nontraditional 

technique, Genetic Algorithm was applied to obtain machining condition. The confirmatory tests conducted with 

optimum parameter combinations showed good agreement with the predictions. Researchers optimized cutting 

parameters of composite materials using GA and studied the effects of cutting parameters on material removal 

rate, specific energy, volume fraction, surface roughness and flank wear. The work material used was 2124 

Aluminium alloy reinforced with green bonded silicon carbide particles of size 25 m with different volume 

fractions manufactured through stir casting route. Multiple regression models were used to represent the 

relationship between input and output variables and GA was used to optimize the process. It was found from the 

experimental result that the proposed Genetic Algorithm was found to yield to much better quality solutions. 

Notable Scientist presented a Real Coded Genetic Algorithm (RCGA), to find the optimal combination of 

machining conditions. The issues related to RCGA such as solution representation, crossover operators, and 

repair algorithms in detail were presented. The RCGA used the following parameters: crossover probability of 

0.25, mutation probability of 0.1, roulette wheel selection, the maximum number of generation was 1000, and 

the population size is 50. The results show that RCGA was reliable and accurate for solving the machining 

condition optimization models [11]. While various scientists developed the genetic algorithm based optimization 

program for the identification of material mechanical behavior during machining process. A MATLAB code was 

developed to deal with nonlinear multivariable optimization problems using genetic algorithm. The combination 

of elitism and roulette wheel strategy was utilized as selection scheme. The integrated single-point and 
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multipoint-crossover operator was proposed to diversify the binary strings. Three identification tests based on 

different searching scheme were carried out. The obtained Johnson–Cook parameters, along with the parameters 

obtained by other researchers, were used in the forward analytical machining simulation to examine their 

effectiveness. All machining force predictions based on the proposed non equidistance PSZ analysis showed 

improved results. An Indian scientist used two recent algorithms for evolutionary optimization – known as PSO 

and DE. Several schemes for controlling the convergence behaviors of PSO and DE by a judicious selection of 

their parameters were explained. Simulations were carried out to obtain a comparative performance analysis of 

the new method with respect to past research results with application of nontraditional optimization techniques 

which revealed that a significant progress had been made in the field of swarm intelligence and evolutionary 

computing [12]. 
 

V. CONCLUSION 
 

The effects of various alternative methods of cooling of cutting insert, effects of machining parameters such as 

cutting speed, feed rate, and depth of cut, effects of various MQL parameters, effects of cutting tool geometry 

and effects of material hardness on machining characteristics such as flank wear, surface roughness, cutting zone 

temperature studied by various researchers were reviewed. The collection of all the experimental results 

obtained by various researchers and scientists formed base for this research work.The various methods used by 

the previous researchers to measure the cutting zone temperature formed the basis for the use of embedded K-

type thermocouple in the rake surface of cutting insert. Also the tool wear monitoring techniques used by 

various researchers lead to identify the defects in monitoring the tool wear and to incorporate a technique to 

measure the audible acoustic emission signal. From the literature survey, it is clear that there are so many 

traditional and non traditional optimization techniques applied for the minimization of flank wear and surface 

roughness. Few authors experimentally measured the cutting zone temperature which has the direct impact on 

flank wear and surface roughness, but the results of Taguchi’s DoE, Regression model, AGA, SAA, PSO and 

DE had not been compared and correlated. Hence, in this research, the effects of cutting zone temperature on 

flank wear values have been analyzed and the results of the objectives obtained by the above techniques are 

compared with the experimental values. 
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ABSTRACT 
Today Web is great guide for students to gather detailed information regarding their education and research. In 

the searching on the Web works best with mature students, who can better assess the convenience of their 

search results. Students remain busy in real-time data collection in ways that were once unattainable, with the 

help of Internet. They can gather updated research data always by researchers at work, thereby using the same 

techniques and tools, evaluating the similar data and sharing their conclusions either online and offline. 

Students can carry out research using huge and geographically varied samples. The aim of this paper is to 

compare the variance, mean values and also to test scatteredness of students’ thoughts towards the Internet 

usage on their locality and gender basis. To test statistically significant difference between scatteredness in 

students’ thoughts towards the Internet usage f-test is applied. The research is conducted with a structured 

questionnaire according to five Point Likert-type scales. More than hundred samples are collected from students 

receiving education from various institutions located in Sirsa district. 
 

Keywords: F-test, Variance, Mean, Scatteredness 
 

I. INTRODUCTION 
 

Information is the key to knowledge. Now days it is easy for common man to access global information with the 

initiation of Information Technology (IT). In general sense Information includes text in fax and e-newspapers, 

images in video and television broadcasting, voice in mobile, video conferencing and data in computers. All the 

information can be digitized, transported, stored, retrieved, modified and then distributed [1].   

India is growing ICT country in the world. The growing technological enhancement increases the uses of 

internet in every domain. In the last few years, fast developments in information and communication technology 

such as the Internet have made significant and impressive impact on modern educational practice in India. The 

decisions  have been taken by republic of India to integrate and assimilate technology in classroom teaching at 

all levels became much solid in the Indian education system after the introduction of Smart classes. The 

immense impact about Internet technology requires individuals to be more inventive rather than admit all 

circumstances without inquiring. India’s own satellite system providing round the clock multipurpose services, 

nearly 100 per cent reach of radio, A satellite to cable and terrestrial system of television, with above 50 

channels in different languages. Indian Government has started implementation a project of Computer education 

in the country. It was first pilot project for bring out Computer awareness and internet knowledge in Schools. At 
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initial stage only 250 schools include under this project and teaching practice courses were organized for the 

educators in the selected Resource Centers. The students’ attitude is a most important interpreter to the 

recognition and authentic usage of Internet and computers in the educational institutions. To measure the 

thoughts of students regarding Internet Usage statistical test like f-test is appropriate. Statistical variance 

provides a way to compute the scatteredness in data and it shows how much it closes to the mean or any another 

expected value. Unlike range that only seems at the edges, the variance seems all the data points and then verify 

their distribution. Many of times during research and experiment, it gives priceless information about the data 

distribution which is the arc that provides us the rate of the occurrence of a particular data point in a research. It 

useful when we need to find frequency distribution when the data points are very huge and the outcomes can be 

treated to be unstable continuously instead of taking on isolated values. One post popular Frequency test is 

introduced to test the distribution of frequency of any given data items in sample which is known as F-test. It 

use in case of small sample size such as n > 30. To compare the means of two populations we can use t-test if 

we are unaware about population’s standard deviations and sample size is limited (n<30). But to compare the 

variance of two populations we may use f-test. If calculated (F) value > observed value (F Critical one-tail), then 

we reject the null hypothesis otherwise accept. The variances of the two populations are unequal. Paul J. 

Lavrakas described that an F-test is any statistical hypothesis test whose test statistic assumes an F probability 

distribution. The F-test is frequently associated with analysis of variance (ANOVA) and is most commonly used 

to test the null hypothesis that the means of normally distributed groups are equal, although it can be used to test 

a variety of different hypotheses. ). F-test is frequency test which can be used to determine whether two samples 

have different variances or not. The F-test was devised as an extension to the Z-test: F is equal to the squared 

value of t (t 2 = F). Although the F-test produces the same information as the Z-test when testing one 

independent variable with a non directional hypothesis, the F-test has a distinct advantage over the Z-test 

because multiple independent groups can easily be compared [5]. Aydin, D'Esposito & Gardner concluded that 

behavioral studies of the Internet indicate that it makes life easy, creates links between different communities 

and cultures, is a good way to connect people and find educational resources [1, 2]. Fallows observed that the 

Internet can be used for scholarly purposes, map or contact information, purchase of tickets for travel, 

communication through emails or chats, and entertainment such as games or audio and video files [3]. 

Nachmias, Mioduser, and Shemla (2000) found gender differences in the use of the Internet with a higher and 

more extensive usage for longer hours by males [4].Sanjay Dahiya and Chaman Verma concluded that majority 

of the urban and rural students have positive attitudes towards the usage of the Internet in college/ University. 

They have also found that male students have more positive opinion towards Internet as compared to female 

students. Similarly urban students won from rural students regarding [5, 6]. Hussain  surveyed carried out in 

Pakistan’s Virtual University with 387 undergraduate students in their final year of study concluded that over 

90% of the students viewed learning through satellite TV and the Internet as advantageous, and student attitude 

towards e-learning were generally positive [8]. Omidinia, Masrom and Selamat identified student attitudes as a 

factor that determined how e-learning was adopted in Iran [9]. Selim stated users who were very familiar with 

web technologies and the skills needed to use computer and mobile devices for instruction developed positive 

attitudes. On the other hand, students who were not skilled in ICT became anxious about the use of computers, 

had lower expectations from educational technology, and they did not believe in the benefits of e-learning [10, 

11]. Student attitudes towards e-learning have been identified as critical to the success of e-learning [12]. 
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II. RESEARCH OBJECTIVES AND METHODOLOGY   

2.1 Objectives and Hypotheses 
Many of researchers are found that Internet plays a major role in success of student’s life. Therefore, presently 

in various institutions Internet access has to be evaluated and there is need to know analyze the thought of 

students regarding Internet. This study sought to discover variances for student’s attitude on readiness to adopt 

usage of Internet in their educational system in Sirsa district, Haryana. The following objectives are sets for 

research: 

1. To discover out the scatteredness in student’s thoughts regarding Internet usage on gender basis. 

2. To discover out the scatteredness in student’s thoughts regarding Internet usage on locality basis. 

For achieving the above objectives two null hypotheses are made. 

H01. There is no significant difference between scatteredness in student’s thoughts regarding Internet in 

relation to their gender. 

H02 There is no significant difference between scatteredness in student’s thoughts regarding Internet in 

relation to their locality. 
 σ1

2 = σ2
2  H01, H02 

 

2.2 Design and Methodology  
The present study is conducted with a predefined structured questionnaire according to Psychometric Likert-

type scale. A stratified random sampling is used to collect the samples from various colleges and university 

students.  Questionnaire as survey is framed to analysis the student’s thoughts towards internet in relation to 

gender and locality. They spent approximate 30 minutes to fill-up questionnaire.  

2.2.1 Declaration of Variables 

This paper is designed to find variances in students’ thoughts towards Internet usage and to investigate their 

trend regarding it. We have considered the two independent and nineteen dependent variables in our study. In 

this paper Gender and locality is considered as independent variables and another nineteen (19) are dependent 

which are given below: 

o Internet is easy to learn and use. 

o Internet is necessary in College/University. 

o I use internet in my mobile. 

o I can connect to someone to remote area by use of Internet. 

o I feel Comfortable to search information on Internet. 

o Internet helps me to find JOB in remote area. 

o I can see examination result quickly on Internet. 

o Use of Internet is enhancing my standard of living. 

o I do not like Internet due to waste time & efforts. 

o I can find study material on Internet easily. 

o I use Internet in both in my home and in College/University. 

o I can use Internet for Online Payment. 

o Internet is source of entertainment. 

o Internet helps me to find e-book. 

o I use Internet once in a week. 
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o Internet is hub of Useful information. 

o My Teacher should use Internet in his/her teaching. 

o I have never been frustrated with the Internet. 

o I used social websites, chatting, and surfing on Internet. 

2.2.2 Identification of the Population 

In present study respondents are included who are receiving their education from various public and private 

institutions in city. They are students of graduation or post graduation either in fields of arts or science. From 

table 1 it can see demographic characteristics of participated institutions. 

Table-1: Demography of Participated Institutions 

 

(Source: Authors) 
2.2.3 Sampling 

A stratified random sampling is used to collect 106 (One Hundred Six) samples from city. Sample space area 

covers various reputed intuitions as described as in Table 1. All the intuitions are either public or private. All 

students are from various streams and experiences (consisting of 52 (49.1%) male and 54 (50.9%) female 

students and 50 (47.2%) rural and 56 (52.8%) urban students as in Table-2). All the students are graduate, post 

graduate and research scholars. Participated intuitions are providing education in various domains like 

commerce, management, engineering, education, and science.  

Table 2 (Distributions properties of Respondents) 

 

Variables 

  

 

Gender 

 

Locality 

Male Female Rural Urban 

Sample (N) 52 54 50 56 

Respondent 

Percentage 

(%AGE) 

 

49.1 

 

50.9 

 

47.2 

 

52.8 

(Source: Authors) 
2.2.4 Sampling Tool 

In present study questionnaire is designed for find out variances in students’ thoughts towards Internet usage in 

educational system and in their social life. IAS is (Internet attitude scale) used in 5 point Likert format. This 

instrument consisted of 19- items self report scored on a 5 point Likert type scale (strongly disagree=1, 

disagree=2, undecided=3, agree=4, and strongly agree=5). 

Name of Istitutions N %AGE 

Govt. National College (Boys & Girls Wing) 27 25.5 

Ch. Devi Lal University 22 20.8 

Jcd Pg College of Education 10 9.4 

Jcd Memorial College 24 22.6 

Jcd Memorial College of Engineering 15 14.2 

Jcd Institute of Business Management 8 7.5 

Total 106 100 
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2.2.5 Statistical Methods 

To find out the variances in thoughts of students towards Internet usage frequency test (F-test) is applied. 

Similarly to test an equality of all mean values of score one way Anova (single factor) test is applied. Both 

statistically tests are  applied on the respondents’ filled score  by using Ms-excel 2007 In the analysis of data 

about demography of Locality wise and Gender wise participants of respondents’ frequency (N) and percentage 

(%AGE) values is used as shown in table 2. 
  

III. DATA ANALYSIS AND DISCUSSION 
 

In present study respondents are asked to respond to nineteen (19), Likert-type statements dealing with their 

attitudes toward Internet usage in educational system. In this paper, statistical methods frequency, mean, f-test is 

used in order to test the scatteredness in the thoughts of respondents in relation to their gender basis. To test 

scatteredness of student’s thoughts F-test is used. A predefined well structured questionnaire as survey is 

designed to get the thought of students towards internet usage.  

Table 3 (F-Test Scatteredness of Student’s Thoughts Regarding Internet Usage on Gender Basis 

at Significant Level 0.05) 

  BOYS GIRLS 

Mean 4.0203 3.6683 

Variance (σ2) 1.1700 1.3879 

Observations 987 1025 

Df 986 1024 

F 0.8430 

 P(F<=f) one-tail 0.0034 

 F Critical one-

tail 0.9013   

 (Source: Authors) 
Above Table-3 is showing Mean and variance (σ2) for boys and girls student.  It is also calculated:  

· Observations:  Boys (N=987) and Girls (N=1025). 

· Degrees of Freedom: Boys (df=986) and Girls (df=1024). 

· F :  Calculated F=0.8430 

· P:  probability that the observed difference in variance between Boys and Girls results from random error.  

If P < 0.05, variances are statistically different. Here it is 0.0034 

· F Critical one-tail:  Observed F=0.9013. 

It is revealing from the above table that F < F Critical (0.8430 < 0.9013), there is statistically significant 

difference in scatteredness in student’s thought regarding usage of Internet in relation to gender basis. So 

hypothesis H01 (σ1
2 = σ2

2) is not accepted here.  
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Fig.-1: Scatteredness on Gender Basis, Source: Authors 

In above Fig.1 it is clear that there is significant difference in scatteredness in opinions between boys and girls 

student regarding usage of Internet in educational institutions. It is also observed from resultant mean value in 

relation to gender basis, boys students have more positive opinion as compare to girls student (4.0203>3.6683). 

Table 4 (F-Test scatteredness of student’s thoughts regarding Internet usage on locality basis at significant level 0.05) 

 

Rural Urban 

Mean 3.7376 3.9200 

Variance 1.3245 1.2940 

Observations 949 1063 

df 948 1062 

F 1.0236 

 P(F<=f) one-tail 0.3554 

 F Critical one-

tail 1.1094   

(Source: Authors) 
As findings in Table-4 is showing Mean and variance (σ2) for rural and urban students.  It is also calculated:  

· Observations:  Rural (N=949) and Urban (N=1063). 

· Degrees of Freedom: Boys (df=948) and Girls (df=1062). 

· F :  Calculated F=1.0236 

· P:  probability that the observed difference in variance between rural and urban results from random error.  

If P < 0.05, variances are statistically different. Here it is 0.3554. 

· F Critical one-tail:  Observed F=1.1094. 

It is showing from the above table 4 that F < F Critical (1.0236 < 1.1094), there is statistically significant 

difference in scatteredness in student’s thought regarding usage of Internet in relation to locality basis. So 

hypothesis H02 (σ1
2 = σ2

2) is not accepted here.  
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Fig.-2: Scatteredness on Locality Basis, Source: Authors 

In above Fig.2 it is found that there is significant difference in scatteredness in opinions between rural and urban 

students regarding usage of Internet in educational institutions. It is also observed from resultant mean value in 

relation to locality basis, rural students have more positive opinion as compare to urban students 

(3.9200>3.7376). 
 

IV. CONCLUSION AND FUTURE SCOPE 
 

This study is carried out to test the statistically significantly difference in scatteredness of student’s thoughts or 

opinion regarding Internet usage in educational institutions located in district Sirsa of Haryana. It is found that 

Boys and rural students have more positive opinions regarding usage of Internet as compare to girls and urban 

students. It is also concluded that there is statistically significant difference in scatteredness in student’s thought 

regarding usage of Internet in relation to gender basis. This research is also revealing that there is statistically 

significant difference in scatteredness in student’s thought regarding usage of Internet in relation to locality 

basis also. The results of this study give us suggestions that there is more need of availability of Internet in 

educational places not only in Sirsa district but also remaining districts in Haryana state. 
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I. INTRODUCTION     
 

The effect of mobile phone radiation has on human health is the subject of recent interest of study, as a result of 

the enormous increase in mobile phone usage throughout the world. Mobile phones use electromagnetic 

radiation in the microwave range. Other digital wireless systems, such as data communication networks, 

produce similar radiation. Tissues nearest to where the phone is held can absorb this energy. This may lead to 

male infertility, hair loss, Tumor, Genetic problems etc. The rate at which energy is absorbed by the human 

body is measured by the Specific Absorption Rate (SAR).  

Radiation can be controlled by two methods, absorption and reflection. Here, Silver nanoparticles are used as 

anti radiation material because it is the most effective electromagnetic radiation shielding element. 

In this study, pocket lining material is produced with silver nano particles coating. Silver nanoparticles is 

synthesized and finished on the cotton fabric. A smart way of carrying a mobile phone in pocket is to carry it 

with antiradiation protection. 

 Level of anti-radiation property 

S.No   

 

FIBRES PERCENTAGE 

1 Aluminium 40 

2 Cotton 15 

3 Bamboo 0 

3 Bamboo Charcoal 65 

  

It is found that, silver nanoparticles have the considerable anti-radiation property than others. So, in our study, 

we used silver nanoparticles to finish on the fabric for radiation control. It has the property of reflection and 

absorption which is the main principle of anti-radiation. 

1.1 Objective 
Following are the objective of the study: 

· To study the mobile phone radiation with anti-radiation materials. 

· To synthesis silver nanoparticles. 
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· To develop an anti-radiation pocket lining from cotton fabric coated with silver nanoparticles to reduce 

radiation. 

· To test the suitability of product for its end use. 
 

II. SILVER NANOPARTICLE OPTICAL PROPERTIES 
 

There is growing interest in utilizing the optical properties of silver nanoparticles as the functional component 

in various products and sensors. Silver nanoparticles are extraordinarily efficient at absorbing and scattering 

light and, unlike many dyes and pigments, have a colour that depends upon the size and the shape of the 

particle. The strong interaction of the silver nanoparticles with light occurs because the conduction electrons on 

the metal surface undergo a collective oscillation when excited by light at specific wavelengths (Figure 2, left). 

Known as a Surface Plasmon Resonance (SPR), this oscillation results in unusually strong scattering and 

absorption properties. In fact, silver nanoparticles can have effective extinction (scattering + absorption) cross 

sections up to ten times larger than their physical cross section. The strong scattering cross section allows for 

sub 100 nm nanoparticles to be easily visualized with a conventional microscope. When 60 nm silver 

nanoparticles are illuminated with white light they appear as bright blue point source scatters under a dark field 

microscope (Figure 2, right). The bright blue colour is due to an SPR that is peaked at a 450 nm wavelength. 

A unique property of spherical silver nanoparticles is SPR peak wavelength can be tuned from 400 nm (violet 

light) to 530 nm (green light) by changing the particle size and the local refractive index near the particle 

surface. Even larger shifts of the SPR peak wavelength out into the infrared region of the electromagnetic 

spectrum can be achieved by producing silver nanoparticles with rod or plate shapes. 

 
Fig-2.1: Silver Nano Particles Microscope View 

 
Fig-2.2:  Silver Nanoparticles 

 

2.1 Applications 
Silver nanoparticles are being used in numerous technologies and incorporated into a wide array of consumer 

products that take advantage of their desirable optical, conductive, and antibacterial properties.  
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Diagnostic Applications: Silver nanoparticles are used in biosensors and numerous assays where the silver 

nanoparticle materials can be used as biological tags for quantitative detection.  

Antibacterial Applications: Silver nanoparticles are incorporated in apparel, footwear, paints, wound dressings, 

appliances, cosmetics, and plastics for their antibacterial properties.  

Conductive Applications: Silver nanoparticles are used in conductive inks and integrated into composites to 

enhance thermal and electrical conductivity.  
 

III.METHODOLOGY 

3.1 Process Flow Chart 

 
 

3.2 Uv Test of Silver Nanoparticles  
The optical properties (absorbance) of colloidal solution were evaluated with UV-VIS spectrometer at a 

wavelength range of: 200 nm –1100 nm. It measures the intensity of light passing through a sample (I), and 

compares it to the intensity of light before it passes through the sample (Io). The ratio I / I0 are called the 

transmittance, and are usually expressed as a percentage (%T). The absorbance, A, is based on the transmittance: 

A = − log (%T) 11. The absorption phenomenon shown by the nanoparticles is due to surface Plasmon 

resonance. The optical absorption spectra of metal nanoparticles are dominated by surface Plasmon resonance, 

which shift to longer wavelengths with increasing particle size. The position and shape of the Plasmon 

absorption of nanoparticles are strongly dependent on the particle size, dielectric constant and surface adsorbed 

species. 

Further characterization was done by Scanning Electron Microscope (SEM). The diameter of the AgNPs was 

determined. A scanning electron microscope (SEM) is a type of electron microscope that images a sample by 

scanning it with a beam of electrons in a raster scan pattern. The electrons interact with the atoms that make up 

the sample producing signals that contain information about the sample's surface topography, composition, and 

other properties such as electrical conductivity silver nanoparticle solutions 
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Fig-3.2.1: UV test for 

The spectroscopic observations indicate that the chrome yellow solution of silver nanoparticles do not aggregate 

because of the stable position of the absorbance peak. 

 As the particles increase in size, the absorption peak usually shifts toward the red wavelengths. Increase of 

absorption indicates that amount of silver nanoparticles increases. The silver colloidal particles possess a 

negative charge due to the adsorbed citrate ions; a repulsive force worked along particles and prevented 

aggregation. 

The absorption peak of silver nanoparticles was observed at 450 nm. UV-VIS absorption results confirmed the 

formation of silver nanoparticles prepared in liquid by chemical reduction method (silver nitrate AgNO3 

reduced by tri-sodium citrate C6H5O7Na3). 

Further characterization of silver nanoparticles was done by using Scanning Electron Microscope (SEM). The 

Scanning Electron Microscope (SEM) image of the silver nanoparticle synthesized is shown which indicates 

well dispersed particles that are more or less spherical. The size of these particles ranges from 15 to 20nm which 

confirms their nanostructure.            

 
Fig-3.2.2: Deposition of Ag Nanoparticles mix 
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3.3 Synthesis of Silver Nanoparticles 

   
Fig-3.3: Synthesis procedure                                Fig-3.4: peak value of AgNO3 

 

3.4 Finishing 
3.4.1 Padding 

This is the most common method to finish fabrics. The final properties and the conformity to desired fabric 

specifications are determined in finishing so the finisher is generally responsible for the final fabric width, 

weight, count, shrinkage and other properties contributing to the fabric quality. Finishing adds value to the 

fabric by enhancing existing desirable properties or by imparting new properties.   The principle is to add a 

chemical solution onto a woven or a knitted piece of fabric while in the finishing process. This would be the last 

part of applying finishes, after dyeing but before heat setting. 

· The volume of the liquor level can be controlled in small volume trough which can be relatively 

economical. 

· Tensions can be adjusted based on the fabric construction & weave. 

· They are classified into two as follows:  

1. Single-dip single-nip padding 

2. Double-dip Single-nip padding    
 

3.5 Characterization of Silver Nano Particles 
Particle size influences many properties of particulate materials and is a valuable indicator of quality and 

performance. This is true for powders, suspensions, emulsions, and aerosols. The size and shape of powders 

influence flow and compaction properties. Larger, more spherical particles will typically flow more easily than 

smaller or high aspect ratio particles. Smaller particles dissolve more quickly and lead to higher suspension 

viscosities than larger ones. Smaller droplet sizes and higher surface charge (zeta potential) will typically 

improve suspension and emulsion stability. 

 Particle size affects the following 

· Final formulation: performance, appearance, stability 

· “Process ability” of powder  
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IV. TESTING 

4.1 Radiation Test 
Analogue multimeter, ac is kept 0 and dc at 2.5v. A copper wire, which is an excellent conductivity, is 

connected on two knobs. Now a mobile phone wrapped with cotton fabric coded with silver nanoparticles, 

which radiation has to be tested is kept on the copper wire. When a call or message is received by the phone, the 

radiation is shown by pointer in volts. 

 
Fig-4.1 EMF Test Meter 

  

4.2 Water Durability Test 
Water durability is tested by washing the fabric for 10 times and observing whether the nanoparticle finish gets 

weaker.  
 

V. RESULT 
 

Silver nanoparticle finish remains the same till 10 washes. 
 

5.1 Result   
 

S.no Mobile phone Radiation without 

antiradiation material 

Radiation with silver 

nano particles 

1 C1– model-A           0.3 0.02 

2 C1– model-B           0.25 0.11 

3 C1 – model-C 0.32 0.23 

4 C1 – model-D 0.29 0.12 

5 C1– model-E 0.36 0.22 

6 C1 – model-F 0.3 0.02 

7 C1– model-G 0.25 0.11 

8 C1– model-H 0.3 0.01 

9 C1– model-I 0.4 0.02 

10 C1– model-J 0.1 0 

11 C1– model-K 0.1 0 

12 C1– model-L 0.1 0 
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13 C1– model-M 0.2 0 

14 C1– model-N 0.1 0 

15 C1– model-O 0.1 0 

16 C1– model-P 0.4 0 

17 C1– model-Q 0.3 0.1 

CATEGORY – 2 

1 C2– model-A           0.2 0.1 

2 C2– model-B           0.05 0.01 

3 C2– model-C 0.1 0 

4 C2– model-D 0.25 0.12 

5 C2– model-E 0.2 0.1 

6 C2– model-F 0.1 0 

7 C2– model-G 0.1 0 

8 C2– model-H 0.2 0.05 

9 C2– model-I 0.19 0.5 

10 C2– model-J 0.16 0.3 

11 C2– model-K 0.1 0 

12 C2– model-L 0.5 0.2 

13 C2– model-M 0.26 0.12 

14 C2– model-N 0.19 0.7 

CATEGORY – 3 

1 C3– model-A           0.5 0.03 

2 C3– model-B           0.3 0.2 

3 C3– model-C 0.2 0.01 

4 C3– model-D 0.5 0.07 

5 C3– model-E 0.5 0.04 

6 C3– model-F 0.5 0.3 

7 C3– model-G 0.6 0.24 

8 C3– model-H 0.3 0.11 

9 C3– model-I 0.4 0.02 

10 C3– model-J 0.2 0.03 

11 C3– model-K 0.1 0.01 

CATEGORY – 4 

1 C4– model-A           0.29 0.02 

2 C4– model-B           0.3 0.05 

3 C4– model-C 0.3 0.01 

4 C4– model-D 0.27 0.12 

5 C4– model-E 0.09 0.02 

6 C4– model-F 0.06 0.01 
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7 C4– model-G 0.6 0.4 

8 C4– model-H 0.6 0.3 

CATEGORY – 5 

1 C5– model-A           0.26 0.13 

2 C5– model-B           0.24 0.12 

3 C5– model-C 0.3 0.2 

4 C5– model-D 0.1 0.1 

5 C5– model-E 0.34 0.15 

Table 5.1: Radiation Test Results 

5.2 Costing 
S.no Items Cost in Rs. Items Required Cost for 1 meter 

1 Cotton Fabric 90 1meter 90 

2 Silver Nano Particle 280 2Grams 560 

Total    650 

Table 5.2: Costing 

5.3 Calculation 
One meter fabric in length   =    39 inch 

                                 Width   =    35 inch 

                                   11inch 

                   

 

7inch 

  

 

 

 

 

Lining for pocket in length     = 7 inch 

                                    Width     = 11 inch 

(39/7=5.5) and (35/11=3) i.e., 5X3=15 

In one meter fabric we can make 15 pieces of lining cloth. 

For one meter 650 rupees are required,  

For making one piece of lining cloth = 650/15 

                                                           = 43.Rs 

VI. CONCLUSION 
 

· From the radiation test, it is found that cotton fabric finished with silver nanoparticles can control 75% of 

radiation. 

· Silver nanoparticle finish on cotton fabric remains well even after 10 to 15 washes. 
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· Radiation from phone can be prevented from penetrating our body, when mobile phone is carried in an anti 

radiation pocket lining. 
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ABSTRACT 
Signal can be expressed as a sum of a possible infinite, series of sines and cosines and this sum is called Fourier 

transform. In Fourier transform we go for only frequency resolution but no time resolution. Thus for 

shortcoming the problems of Fourier transform we use wavelet transform .In wavelet analysis the use of fully 

scalable modulated window solves the signal cutting problem. We talked about time scale representation. In this 

paper we analysis the usage of wavelet over Fourier.  
 

Keywords: Wavelet, DWT & DFT 
 

I. INTRODUCTION 
 

In mathematics, a wavelet series is a representation of a square-integrable (real- or complex-valued) function by 

a certain orthonormal series generated by a wavelet. Wavelet transformation is one of the most popular 

candidates of the time-frequency-transformations. Provides a formal, mathematical definition of an orthonormal 

wavelet and of the integral wavelet transform.[9] 
 

II. FOURIER TRANSFORM 
 

The motivation for the Fourier transform comes from the study of Fourier series. In the study of Fourier series, 

complicated but periodic functions are written as the sum of simple waves mathematically represented 

by sines and cosines. The Fourier transform is an extension of the Fourier series that results when the period of 

the represented function is lengthened and allowed to approach infinity.[3] 

 
Due to the properties of sine and cosine, it is possible to recover the amplitude of each wave in a Fourier series 

using an integral. In many cases it is desirable to use Euler's formula, which states that e2πiθ = cos(2πθ) 

+ i sin(2πθ), to write Fourier series in terms of the basic waves e2πiθ. This has the advantage of simplifying many 

of the formulas involved, and provides a formulation for Fourier series that more closely resembles the 

definition followed in this article. Re-writing sines and cosines as complex exponentials makes it necessary for 

the Fourier coefficients to be complex valued. The usual interpretation of this complex number is that it gives 

both the amplitude (or size) of the wave present in the function and the phase (or the initial angle) of the wave. 

These complex exponentials sometimes contain negative "frequencies". If θ is measured in seconds, then the 

waves e2πiθ and e−2πiθ both complete one cycle per second, but they represent different frequencies in the Fourier 

transform. Hence, frequency no longer measures the number of cycles per unit time, but is still closely 

related.[4] 
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Figure 1                                            Figure 2 

 

III. WAVELET TRANSFORM 
 

The fundamental idea of wavelet transforms is that the transformation should allow only changes in time 

extension, but not shape. This is effected by choosing suitable basis functions that allow for this.[how?] Changes 

in the time extension are expected to conform to the corresponding analysis frequency of the basis function. 

Based on the uncertainty principle of signal processing,[2] 

 
where t represents time and ω angular frequency (ω = 2πf, where f is  frequency).   The higher the required 

resolution in time, the lower the resolution in frequency has to be. The larger the extension of the analysis 

windows is chosen, the larger is the value of  .[5] 

 
Figure 3 

IV. WAVELET AND FOURIER  

 
Table-1 
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Wavelet transform is similar to Fourier Transform both are flexible and informative. It is a  tool which break 

data in to different frequency components and  sub bands and then studies each component with resolution that 

its scale.[3] 

 
Figure -5 

In fourier transform domain, we completely lose information about the localization of the features of an audio 

signal. Wavelet expansion allows a more accurate local description and separation of signal characteristics.[8]. 

The fourier basis functions have infinite support in that s single point in the fourier domain contains information 

from every where in the signal. Wavelets expansion have compact or finite support and this enables different 

parts of a signal to be represented a component that is itself local and is easier to interpret.[6] 

Wavelet are adjustable and adaptable and therefore used for adaptive system purpose. While fourier transform is 

used for only  the signal consists of a few stationary components. 

Wavelet is very much comfortable for signal and audio compression.[10]  

 
Figure -6 

Wavelet based orthogonal Frequency Division multiplexing system (WT-OFDM) is a promising alternative to 

Fast Fourier Transform based Orthogonal Frequency Division Multiplexing (FFT-OFDM). A key advantage in 

WTOFDM system is the better resistance to the inter-symbol interference (ISI) and the inter-carrier interference 

(ICI) [2]. Therefore, it is widely concerned. In WTOFDM, the Orthogonality of the different sub-carrier is 

maintained by the basic function known as wavelets instead of sinusoids used in the FFT-OFDM.  
 

V. CONCLUSION 
 

In this paper we have discussed the importance of wavelet transform over the fourier transform. Regarding to so  

many communication fields we can analyse more accurate results by the use of wavelet Transform. As now days 
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wavelets transform shows more accuracy for signal and image processing. Regarding communication system we 

use Wavelet transform for more efficient results. 
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