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Abstract
In the recent world, big data is the very popular term. Big data is generated from 
many sources such as social media, digital images or videos and so on. The data 
mining is very helpful for extracting useful information from big data. It is a 
process which finds useful patterns from a large amount of data. There are so many 
techniques fin data mining such as clustering, prediction, and classification and 
decision tree available for solving the problems of big data. In this paper, we present 
the overview of data mining and big data issues, challenges and its solutions.

Keywords: Big data, data mining

Introduction
 There is a large amount of data is available in the information 
industry and it is exceeding day by day. The term data mining is 
firstly originated in the year of 1990 before statisticians used terms 
like Data Fishing or Data Dredging. The most important purpose 
of data mining is to find the valuable information from large data 
sets.  In  others words, data mining is a process of mining knowledge 
from data. Data mining used in many modern applications these 
days such as Market Analysis and Management, Corporate Analysis 
& Risk Management, Fraud Detection, science exploration, sports, 
astrology, and Internet Web Surf-Aid and so on.
 Data mining is the process of exploration and analysis, by 
automatic or semiautomatic means, of large quantities of data [1].
 Data mining is used for exploring and analyzing large amounts 
of data to find patterns for big data. The advent of big data, the 
data mining is more prevalent. Four or five years ago, companies 
collected all data of transaction stored in a single database. Today, a 
volume of data is collected have exposed. Marketers can also collect 
information about every conversation people are having about their 
brand. It requires the implementation of new processes, technology 
and governance mechanisms that are collectively being referred to as 
big data. Today, big data is big business[2].
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 We can define big data is a process that allows companies to extract  information from a large 
amount of data. Big data is used in data mining techniques because the size of information is larger.
 The main purpose of data mining fin either classification or prediction. In classification, sorting 
a data into groups, e.g., marketers are only interested in those who responded or not those who did 
not respond to the promotion. In prediction, to predict a   value, e.g., marketers are only interested 
in predicting for those who responded in promotion only.

Algorithms Used in Data Mining for Big Data
A.   Classification  trees  A  popular  data-mining technique that is used to classify a dependent 

categorical variable based on measurements of one or more predictor variables. The result is 
a  tree with nodes and links between the nodes that can be read to form if-then rules[3].

B.    Logistic regression A statistical technique that is a variant of standard regression but extends 
the concept to deal with classification. It produces a formula that predicts the probability of 
the occurrence as a function of the independent variables[4].

C.   Neural networks A software algorithm that is modeled after the parallel architecture of 
animal brains. The network consists of input nodes, hidden layers, and output nodes. Each 
unit is assigned a weight. Data is given to the input node, and by a system of trial and error, 
the algorithm adjusts the weights until it meets  certain stopping criteria. Some people have 
likened this to a black–box approach[5].

D.    Clustering techniques like K-nearest neighbors A technique that identifies groups of similar 
records. The K-nearest neighbor technique calculates the distances between the record and 
points in the historical (training)  data.  It then assigns this record to the class of its nearest 
neighbor in a data set[6].

 
Types of Data Mining System
 Data  mining  systems  can  be  categorized  according  to various criteria the classification is as 
follows [7]:
A.    Classification of data mining systems according to the type of data source mined: In an 

organization, a huge amount of data is available where we need to classify these data but 
these are available most of the times in a similar fashion. We ask to sort out these data 
according to its character (maybe the audio/picture, text formatting and so forth)[8].

B.    Classification of data mining systems, according to the data model: There are so many 
numbers of data mining models (Relational data model, Object Model, Object-Oriented 
Data Model, Hierarchical data Model/W data model) are available and eevery model we are 
practicing the different data. Agreeing to these data model the data mining system classifies 
the information [9].

C.    Classification of data mining systems, according to the sort of knowledge discovered:  This 
classification based on the variety of knowledge discovered or data mining functionalities, 
such as characterization, discrimination, association, categorization, clustering, and so on 
some systems tend to be comprehensive systems offering several data mining functionalities 
together [10].

D.    Classification of data mining systems, according to excavation techniques used: This 
classification is according to the data analysis approach used such as  machine  learning,  
neural  nets,  genetic algorithms, statistics, visualization, database oriented or data warehouse-
oriented, and so on The classification can also take into account the degree of user interaction 
involved in the data mining process such as query-driven systems, interactive exploratory 
systems, or autonomous systems. A comprehensive system would offer a broad assortment 



3

SHANLAX
International Journal of Arts, Science and Humanities

http://www.shanlaxjournals.in

of data mining techniques to suit different situations and options, and offer different levels of 
user interaction[11].

Issues, Challenges and Problems of Big Data in Data Mining
A. Problems
 The main problems in big data have grown tremendously. This large amount of data is beyond 
thef software tools to manage. The exploring a large amount of data, exacting useful information 
from data sets and knowledge is a challenge; sometimes it is a major problem. Also, big data is 
unstructured, huge size and it is not easy to handle.
B. Issues
The  main  issues  of  data  mining  in  big  data  are follows
a)  Poor data quality, e.g., noisy data, dirty data and inadequate size of data.
b)  Redundant data is uploaded from various sources such as multimedia files.
c)  Security, the privacy of the companies
d)  Algorithm of data mining is not effective.
e)  Difficult to processing an unstructured data into structured data.
f)  Higher cost, less flexibility.
C. Major Challenges
• Big Data Mining Platform
• Big Data Semantics and Application Knowledge               
• Information Sharing and Data Privacy
• Domain and Application 
• Big Data Mining Algorithms
• Local Learning and Model Fusion for Multiple Information Sources mining  from  Sparse
• Uncertain, and Incomplete Data
• Mining  Complex  and  Dynamic Data [12]

Solutions
A. Hadoop: It is the open-source software framework for distributed storage of very large datasets 
on computer clusters. Hadoop provides massive amounts of storage for any kind of data, enormous 
processing power and the ability to handle virtually limitless concurrent tasks or jobs. Hadoop is 
widely used in industrial applications with Big Data, including spam filtering, network searching, 
click stream analysis, and social recommendation. To distribute its products and services, such as 
spam filtering and to searchg, Yahoo has run Hardtop in 42,000 servers at four data center as of 
June 2012. Currently,  the  largest  Hadoop  cluster  contains 4,000  nodes,  which  is  expected  to  
increase  to 10,000 with the release of Hadop2.0 [13].
B. Cloudera
     Cloudera is similar to Hadoop with extra services. It  helps in business, to allow people in the 
companies is easy to access the data from the larger database. It also provides data security which 
is highly important for storing sensitive and personal information.
C. MongoDB
      MongobDB is the modern approach to databases. It is the very good approach for managing data 
that changes frequently or data or unstructured. Common use cases include storing data for mobile 
apps, product catalogs, real-time personalization, content management and applications delivering 
a single view across multiple systems.
      Map Reduce is the hub of Hadoop and is a programming paradigm that enables mass scalability 
across numerous servers in a Hadoop cluster. In this cluster, each server contains a set of internal 
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disk drives that are inexpensive. To enhance performance, Map Reduce assigns workloads to the 
servers in which the processed data are stored. Data processing is scheduled based on the cluster 
nodes. A node may be assigned a task that requires data foreign to that node[14].

Conclusion
 Today, all the IT professionals, engineers and researchers are working on big data. Big data 
is a termf concerning about large volume of complex data sets. To solve problems of big data 
challenges, many researchers proposed a different system models, techniques for big data. The 
high-performance computing paradigm is required for data mining to solve the problem of big data. 
We conclude that there are still chances to improve the algorithms and techniques for data mining. 
I n this paper, big data are facing lots of challenges, issues and providea solutions to handle the big 
data.
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Abstract
In energy limited wireless sensor networks, both local quantization and multihop 
transmission are essential to save transmission energy and thus prolong the network 
lifetime. The goal is to maximize the network lifetime, defined as the estimation 
task cycles accomplished before the network becomes nonfunctional. The network 
lifetime optimization problem includes three components: Optimizing source 
coding at each sensor node, optimizing source throughput at each sensor node. 
Optimizing multihop routing path. Source coding optimization can be decoupled 
from source throughput and multihop routing path optimization and is solved by 
introducing a concept of equivalent 1-bit Mean Square Error (MSE) function. 
Based on optimal source coding, multihop routing path optimization is formulated 
as a linear programming problem, which suggests a new notion of character-based 
routing. It is also seen that optimal multihop routing improves the network lifetime 
bound significantly compared with single-hop routing for heterogeneous networks. 
Furthermore, the gain is more significant when the network is denser since there are 
more opportunities for multihop routing. Also, the gain is more significant when the 
observation noise variances are more diverse.

Keywords—Sensor Networks; Lifetime Maximization; 1-bit MSE 

Introduction
 Wireless Sensor Networks (WSN), consisting of a large number of 
geographically distributed sensor nodes, have many current and future 
envisioned applications, such as environment monitoring, battlefield 
surveillance, health care, and home automation. Though each sensor 
is characterized by low power constraint and limited computation 
and communication capabilities due to various design considerations 
such as small battery size, bandwidth and cost, potentially powerful 
networks can be constructed to accomplish various high level tasks 
via sensor cooperation[1], such as distributed estimation, distributed 
detection and target localization and tracking.

OPEN ACCESS

Volume : 6  

Special Issue : 1

Month : November

Year: 2018

ISSN:  2321-788X

Impact Factor: 3.025

Citation: 
Dinesh, S., and 
I. Arul Rajam. “Network 
Lifespan Enlargement 
for Assessment in 
Multihop Wireless Sensor 
Networks.” Shanlax 
International Journal 
of Arts, Science and 
Humanities, vol. 6, 
no. 1, 2018, pp. 6–13.  

DOI: 
https://doi.org/ 10.5281/
zenodo.1614160



7

SHANLAX
International Journal of Arts, Science and Humanities

http://www.shanlaxjournals.in

 Decentralized estimation using ad hocs WSN is also recently addressed, which is based on 
successive refinements of local estimates maintained at individual sensors.  At each iteration, the 
sensor exchange quantized messages with their immediate neighbors, and then each sensor uses 
this information to refine its local estimate. In this context, decentralized estimation of deterministic 
parameters in linear data models was considered in using the notion of consensus averaging. 
Decentralized estimation of parameter vectors [2],[3] in general data models was considered using 
Best Linear Unbiased Estimator (BLUE).
 In energy limited WSN, both local quantization and multihop transmission are essential to save 
transmission energy and thus prolong the network lifetime. To maximize the network lifetime for 
the estimation application, three factors are needed to be optimized together: source coding i.e., 
quantization level of each observation, source throughput i.e., total number of observations or total 
information bits generated by each sensor and multihop routing path to transmit the observations 
from all sensors to the fusion centre. This problem can be formulated as a Non-Linear Programming 
problem (NLP). Further, source coding optimization can be decoupled from source throughput and 
multihop routing optimization and solved by introducing the concept of equivalent 1-bit MSE 
function.  It is noted that the proposed algorithm determines the optimal quantize locally at each 
sensor without knowing other sensors’ information. Thus it can be implemented in a distributed 
manner. On the other hand, the source throughput and multihop routing needs to be optimized 
jointly and it can be formulated as a Linear Programming (LP) [4] problem based on optimal 
source coding. It is interesting to note that the solution implies a character- based routing, where 
a sensor node only relays other sensor observations that are more accurate than its observations, 
which is different from the traditional distance-based routing, where the sensor nodes closer to the 
fusion center relay information for sensor nodes farther away from the fusion center. Each sensor 
can observe the phenomenon, quantize and transmit its observation to the Fusion Center (FC) 
via multihop wireless channel, and the fusion center makes the final estimation based on all the 
messages. The data from a sensor can be relayed by received multiple sensors. Meanwhile, a sensor 
can relay data for multiple sensors.

System Model and Preliminaries

 
Fig2.1-System model of a sensor network with fusion center

 
Fig 2.2-Network simulation in Ns-2
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 A  dense network is consider including N distributed sensor nodes and a fusion center, denoted 
as node N+1, to observe and estimate an unknown parameter Θ. Fig 2.1 shows the system model 
of the network and Fig 2.2 gives the simulation of the network in network simulator.

System model
 First, each sensor k can make observations on an unknown parameter Θ. The observations are 
corrupted by additive noise and described by
   k kX nθ= +              k=1,……N               (1)
 It is assumed that the observation noise of all sensors   (k= 1,…..N) are zero mean, spatially 
uncorrelated with variance , while the noise at each sensor node is assumed to be temporally 
independent and identically distributed (i.i.d), otherwise unknown. Assume there are K received 
observations (m1,m2,m3,…..mk) at the fusion center, then the fusion center produces a final 
estimation of  by combing all of available observations using a fusion function f:  =f(m1,m2,…
mk). The quality of estimation  is measured by the MSE criterion.

Blue Estimation Rule
 If the fusion center has the knowledge of the sensor noise variance  (k=1,2,…..K) and the sensors 
can perfectly send their observations xk(k=1,2,…..N) to the fusion center, the BLUE estimator for  
Θ  is known to be

   2 1 2

1 1
' ( 1/ ) ( / )

k k

k k
k k

xθ σ σ−

= =

= ∑ ∑            (2)

And the estimation MSE of the BLUE estimator is

              2 2 1

1
( ' ) ( 1/ )

k

k
k

E θ θ σ −

=

− = ∑
      

(3)

 But the BLUE scheme is impractical for WSN because of high communication cost (bandwidth 
and energy). Instead of sending the real-valued observations to the fusion center directly, 
quantization at the local sensors is essential to reduce the communication cost. In this paper, a 
probabilistic quantization scheme is adopted at each sensor to make the local quantization, as well 
as a quasi-BLUE estimation scheme at the fusion center to make the final estimation. Notice that  
is an unbiased estimator of  because every mk is unbiased. Moreover, the estimation MSE of the 
quasi-BLUE estimator is

   
2 2 2 2 1

1
( ' ) ( 1/ ( , ))

k

k kk
k

E bθ θ π σ −

=

− = ∑       (4)

Energy Model
 Assume sensor nodes can adjust their transmission power to control the transmission range. The 
energy consumed by sensor I to reliably transmit a b-bit message to sensor j is

   ,( ) . . a
i je b c b d=         (5)

 Where c is a system constant denoting the energy required by a transmitter amplifier to transmit 
1-bit one meter,  is the path loss exponent depending on the medium properties and di,j is the 
distance between sensor i and sensor j.
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Network  Lifetime for Estimation
Function based Network Lifetime
 For the estimation algorithm, the network is considered functional if it can produce an estimation 
satisfying a given distortion requirements Dr. Otherwise it is nonfunctional. The network lifetime 
L is defined as the estimation task cycles accomplished before the network becomes nonfunctional, 
where each time when the sensor network makes an estimation is denoted as an estimation task 
cycle.

   
2 2 2

,1 1
*( (1/ ( , )))kN M

r k k ik i
L D bπ σ

= =
≤ ∑ ∑

Nonlinear Programming (NLP) formulation
 Model, the wireless sensor network as a directed graph G(V, E) where V is the set consisting of 
all the N sensor nodes and the fusion center (node N+1), i.e., V=[1, N+1], E is the set of directed 
links in the network. The link cost to transmit a unit bit information from node i to node j denoted 
as Ci,j depends on the distance di,j between them based on the energy model

   ,, . a
i jCi j c d=  ifdi, j R      (7)

   = +∞  otherwise
 Where c,α are as defined before and R is the maximum transmission range. According to network 
lifetime bound the network lifetime maximization problem can be formulated as a nonlinear 
programming (NLP) problem as follows:

   2 2 2 1
,1 1

*( (1/ ( , ))kN M
r k k ikk i

MaximizeD bπ σ −
= =∑ ∑                        (8)

Separation of source coding optimization with Multihop routing Optimization
 The objective function depends only on the source throughput and the source coding scheme but 
does not depend on how the source is transmitted to the fusion center. On the other hand, the flow 
conservation and energy constraint only depends on source throughput sk but does not depend on 
the source coding. Thus, given the source throughput sk of each sensor node, the source coding 
optimization is independent of the multihop routing optimization. 

Sourcecodingoptimization
 In this section the source coding is optimized for a given source throughput sk of each sensor 
k e[1, N], i.e., find the optimal quantization level bk, I for each observation I of each sensor k to 
maximize the network lifetime bound. Mathematically the problem can be formulated as:
Equivalent 1-bit MSE function

A b-bit quantization sensor with estimation MSE 2 2(π σ  can be treated as b equivalent 1-bit sensor 
each with the same estimation MSE g( 2σ ,b). That is why g( 2σ ,b) is called equivalent 1-bit MSE 
function

       2 2 2 2 2 2 2( , ) * ( , ) *( / (2 1) )g b b b b w bσ π σ σ= = + −    (9)

The optimal quantize for 8-bit data and floating precision data is given in Fig 4.1
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Fig 4.1 Optimal quantize Characteristics

Upper bound of Network Lifetime
 Based on the definition, the network lifetime bound for estimation can be reformulated as a 
linear function of the source throughput. Given the source throughput Sk of all sensor nodes k € [1, 
N] and the estimation distortion requirement Dr, the bound of function based network lifetime for 
estimation is where g( 2

kσ  ) is the optimal 1-bit MSE function of sensor node k.

    2
1

* ( / ( ( )))N opt
k kk

L Dr s g σ
=

<= ∑      (10)
  

Joint Optimization of Source throughput and Multihop Routing
 The total amount of data of each sensor can transmit and relay is limited by the energy supply 
of the sensor node, the source throughput of each sensor and the multihop routing path from each 
sensor to the sink need to be optimized together.
Linear Programming Formulation
 The linear programming problem can be understood as the weighted data gathering problem 
since the objective function is the weighted sum of the amount of data generated at all sensors, 
where the weight of the data from sensor is the inverse of its corresponding optimal 1-bit MSE 
function.

    2 2
1

(( ( ( )))K
kk

Dr S g σ
=∑     

(11)

Character-based routing
 The optimal structure for the weighted data gathering problem is character based routing, where 
the sensor node only relays data generated by sensor nodes with higher importance, i.e., bigger 
weight.

Simulation Results
 In heterogeneous network, the network lifetime bound for estimation is maximized by optimal 
source coding and optimal multihop routing jointly.
Heterogeneous network
 In this section, a heterogeneous sensor network with N sensors is simulated where the observation 
noise variance of each sensor is assumed to be

    2
k kzσ β γ= +  , k=1,….N         (12)
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 Where β models the network-wide noise variance threshold,  controls the underlying variation 
from sensor to sensor and zkis a Chi-Square distributed random variable with one degree of 
freedom. From the graphs, it is seen that single hop routing gives degraded result when compared 
to multihop routing.

 

Fig 6.1 Distributed Sensor networks

Fig 6.2 Communication between nodes

 

Fig 6.3 Sensor Network Distributed Scenario
 

Fig 6.4 Communication between Sensor network nodes.
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 Fig 6.1 shows the distributed scenario of the sensor network where the nodes are distributed 
over an entire topographic range defined within the simulator. Fig 6.2 shows the simulation of the 
network and the communication between the sensor nodes. The sensor nodes transmit via multihop 
to the fusion center where the collaborative estimation of the measured parameter is done.

Fig 6.5 Network Lifetime Vs. No. of nodes

 The graph shows the normalized lifetime of sensor network for different node distribution in 
the network. Thus from the Fig 6.5, it is seen that even the number of nodes increase, the network 
lifetime remains constant after a threshold level.

Fig 6.6 Network lifetime Maximization showing the rate of power consumption

 Fig 6.6 shows the performance of the network with multihop and source coding(indicated 
in brown color), without source coding(indicated in green color), without multihop(blue-
heterogeneous network), homogenous network(yellow), wireless sensor network without source 
coding and multihop routing(bluish green). Thus from Fig 6.6, it is seen that the network lifetime of 
a  network with multihop and source coding is maximum and it remains constant after a threshold 
level.

 
Fig 6.7 Network lifetime compared with delay.
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Conclusion
 In this paper, distributed estimation in energy-limited wireless sensor networks was discussed 
from lifetime-distortion perspective. From the application aspect, this paper deals with the 
estimation of task cycles the network can accomplish before the network becomes nonfunctional 
other than whether any individual sensor node is dead. Thus a concept of function-based network 
lifetime is introduced. Based on this concept, it is shown that the network lifetime bound 
maximization problem can be formulated as an NLP problem, where there are three factors needed 
to be optimized together: source coding at each sensor, i.e., quantization level for each observation,  
source throughput of each sensor, and multihop routing. 
 It is shown that the source coding can be optimized independently from the source throughput 
and multihop routing, and the optimal source coding is achieved by maximizing the equivalent 
1-bit MSE function. Furthermore, that the optimal routing solution is character-based routing is 
found out, where a sensor node only relays data from sensor nodes with smaller observation noise 
variance. Different from the traditional distance-based routing, where the routing path is selected 
based on the distance to the destination, character-based routing explicitly takes into account the 
information character in the routing selection.
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Abstract 
The technology of image segmentation is widely used in medical image processing, 
face recog- nition pedestrian detection, etc. The current image segmentation 
techniques include region-based segmenta- tion, edge detection segmentation,  
segmentation based on clustering, segmentation based on weakly-super- vised 
learning in CNN, etc. This paper analyzes and summarizes these algorithms of 
image segmentation, and compares the advantages and disadvantages of different 
algorithms.  Finally, we make a prediction of the development trend of image 
segmentation with the combination of these algorithms.

Keywords:    Image segmentation; Region-based; Edge detection; Clustering; weakly-
supervised; CNN

Introduction 
 An image is a way of transferring  information, and the image 
contains lots of useful information. Understanding the image and 
extracting information from the image to accomplish some works 
is an important area of application in digital image technology, and 
the first step in understanding the image is the image segmentation.  
In practice,  it is often not interested in all parts of the image, but 
only for some certain areas which have the same characteristics[1].  
Image segmentation is one of the hotspots in image processing and 
computer vision. It is also an important basis for image recognition.  
It is based on certain criteria to divide an input image into a number 
of the same nature of the category in order to extract the area which 
people are interested in. And it is the basis for image analysis and 
understanding of image feature extraction and recognition.
 There are many commonly used image segmentation algorithms. 
This paper mainly describes the following five algorithms for simple 
analysis. The first is the threshold segmentation method. Threshold 
segmentation is one of the most commonly used segmentation 
techniques in region-based  segmentation  algorithms[2]. Its essence 
is to automatically  determine the optimal threshold according to a 
certain criterion and use these pixels according to the gray level to 
achieve clustering. Followed by the regional growth segmentation.

OPEN ACCESS

Volume : 6  

Special Issue : 1

Month : November

Year: 2018

ISSN:  2321-788X

Impact Factor: 3.025

Citation: 
Jeyajothi, K., and 
M. Murugalakshmi. 
“A Brief Study on Image 
Processing Algorithms.” 
Shanlax International 
Journal of Arts, Science 
and Humanities, vol. 6, 
no. 1, 2018, pp. 14–20.  

DOI: 
https://doi.org/ 10.5281/
zenodo.1614186



15

SHANLAX
International Journal of Arts, Science and Humanities

http://www.shanlaxjournals.in

  The basic idea of the regional growth algorithm is to combine the pixels with similar properties 
to form the region, that is, for each region to be divided first to find a seed pixel as a growth point, 
and then merge the surrounding neighborhood with similar properties of the pixel in its area. Then 
is the edge detection segmen- tation method. Edge detection segmentation algorithm refers to the 
use of different regions of the pixel gray or color discontinuity  detection area of the edge in order 
based on clustering. The algorithm based on clustering is based on the similarity between things as 
the criterion of class division, that is, it is divided into several subclasses according to the internal 
structure of the sample set, so that the same kind of samples are as similar as possible, and the 
different are not as similar as possible[4].  The last is the segmentation based on weakly-supervised  
learning in CNN. It refers to the problem of assigning a semantic label to every pixel in the image 
and consists of three parts. 1)Give an image which contains which objects. 2)Give the border of an 
object. 3) The object area in the image is marked with a partial pixel[5].

Analysis
Threshold Segmentation 
 Threshold segmentation is the simplest method of image segmentation and also one of the most 
com- mon parallel segmentation methods. It is a common segmentation  algorithm which directly 
divides the im- age gray scale information processing based on the gray value of different targets. 
Threshold segmentation can be divided into local threshold method and global threshold method. 
The global threshold method divides the image into two regions of the target and the background by 
a single threshold [6].   The most commonly used threshold segmenta- tion algorithm is the largest 
interclass variance method (Otsu)[7], which selects a globally optimal threshold by maximizing 
the variance between classes. In addition to this, there are entropy-based threshold segmentation 
method, minimum error method, co-occurrence matrix method, moment preserving method, 
simple statistical method,  probability relaxation method,  fuzzy set method and threshold methods 
combined with other methods[8]. The advantage of the threshold method is that the calculation is 
simple and the operation speed is faster. In particular, when the target and the background have 
high contrast, the segmentation effect can be obtained. The disadvantage is that it is difficult to 
obtain accurate results for image segmentation problems where there is no significant gray scale 
difference or a large overlap of the gray scale values in the image[9]. Since it only takes into account 
the gray information of the image without considering the spatial information of the im- age, it is 
sensitive to noise and grayscale unevenness, leading it often combined with other methods[10]. 

Regional Growth Segmentation
 The regional growth method is a typical serial re- gion segmentation  algorithm,  and its basic 
idea is to have similar properties of the pixels together to form a region[11].  The method requires 
first selecting a seed pixel and then merging the similar pixels around the seed pixel into the region 
where the seed pixel is located. Thus the choice of threshold is very important[12].
 The advantage of regional growth is that it usually separates the connected regions with the same 
characteristics  and provides good  boundary information and segmentation  results. The idea of 
regional growth is simple and requires only a few seed points to complete. And the growth criteria 
in the growing process can be freely specified. Finally, it can pick multiple criteria at the same 
time. The disadvantage is that the computational  cost is large[13]. Also, the noise and grayscale 
unevenness can lead to voids and over division. The last is the shadow effect on the image is often 
not very good[14].
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Edge Detection Segmentation
 The edge of the object is in the form of discontinuous local features of the image, that is, the 
most significant part of the image changes in local brightness, such as gray value of the mutation, 
color mutation, texture changes and so on[15]. The use of discontinuities to detect the edge, so as 
to achieve the purpose of image segmentation.
 There is always a gray edge between two adjacent regions with different gray values in the image, 
and there is a case where the gray value is not continuous. This discontinuity can often be detected 
using derivative  operations,  and derivatives can be calculate using differential  operators[16]. 
Parallel edge detection is often done by means of a spatial domain differential operator to perform 
image segmentation by convoluting its template and image. Parallel edge detection is generally 
used as a method of image  preprocessing. The widely first-order differential operators are Prewit 
operator, Roberts operator and Sobel operator[17]. The second-order differential operator has 
nonlinear operators such as Laplacian, Kirsch operator and Wallis operator.

Sobel Operator
 The Sobel operator is mainly used for edge detection, and it is technically a discrete differential 
operator used to calculate the approximation of the gradient of the image luminance function. 
The Sobel operator is a typical edge detection operator based on the first derivative. As a result 
of the operator in the introduction of a similar local average operation, so the noise has a smooth 
effect, and can effectively eliminate the impact of noise. The influence of the Sobel operator on the 
position of the pixel is weighted, which is better than the Prewitt operator and the Roberts operator.
 The Sobel operator consists of two sets of 3x3 matrices, which are transverse and longitudinal 
tem- plates, and are plotted with the image plane, respectively, to obtain the difference  between 
the horizontal and the longitudinal difference. In actual use, the following two templates are used 
to detect the edges of the image.

 

Detect horizontal edge (transverse template)

 

Detect vertical edge (longitudinal template)

The horizontal and vertical gradient approxima- tions of each pixel of the image can be combined 
to calculate the size of the gradient using the following formula:

 The gradient can then be calculated using the fol- lowing formula:
 In the above example,  if the above angle Θ is equal to zero, that is, the image has a longitudinal 
edge, and the left is darker than the right.
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Laplacian Operator
 Laplace operator is an isotropic operator, second order differential operator. It is more appropriate 
when it is only concerned with the position of the edge regardless of the pixel gray scale difference 
around it[18].
 The Laplace operator’s response to isolated pixels is stronger than the edge or line and therefore 
applies only to noise-free images. In the presence of noise, the Laplacian operator needs to perform 
low-pass filtering before detecting the edge. Therefore, the usual segmentation algorithm combines 
the Laplacian operator with the smoothing operator to generate a new template.
 Laplacian operator is also the simplest isotropic differential operator with rotational invariance. 
The La- place transform of a two-dimensional image function is an isotropic second derivative, 
which is more suitable for digital image processing, and the pull operator is expressed as a discrete 
form:

  The Laplacian operator is used to improve the blurring effect due to the blurring effect since it 
con- forms to the descent model. Diffusion effect is often occurring in the imaging process.

 
Fig. 1: Examples of different operator image show

Segmentation based on clustering
 There is no general theory of image segmentation. However, with the introduction of many 
new theories and methods of various  disciplines, there have been many image segmentation 
methods combined with some specific theories and methods.  The so-called class refers to the 
collection of similar elements. Clus- tering is in accordance with certain requirements and laws of 
the classification of things in the process[19].
 The feature space clustering method is used to segment the pixels in the image space with 
the corresponding feature space points. According to their aggregation in the feature space, the 
feature space is segmented,  and then they are mapped back to the original image space to get the 
segmentation result.
 K-means is one of the most commonly used clustering algorithms. The basic idea of K-means 
is to gather the samples into different clusters according to the distance. The closer the two points 
are, the closer they are to get the compact and independent clusters as cluster-ing targets[20]. The 
implementation process of K-means is expressed as follows:
(1)  Randomly select K initial clustering centers;
(2)  Calculate  the distance  from  each sample  to each cluster center, and return each sample to 

the near- est clustering center;
(3)  For each cluster, with the mean of all samples as the cluster of new clustering centers;
(4)  Repeat steps (2) to (3) until the cluster center no longer changes or reaches the set number of 

iterations[21].
 The advantage of K-Means clustering algorithm is that the algorithm is fast and simple, and it 
is highly efficient and scalable for large data sets. And its time complexity is close to linear and 
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suitable for mining large-scale data sets. The disadvantage of K-means is that its clustering number 
K has no explicit selection criteria and is difficult to estimate[22]. Secondly, it can be seen from 
the K-means algorithm framework that every iteration of the algorithm traverses all the samples, 
so the time of the algorithm is very expensive. Finally, the K-means algorithm is a distance-based  
partitioning method[23]. It is only applicable to the data set which is convex and not suitable for 
clustering non- convex clusters.

 

Fig. 2: Examples of different K-means image show (k = 2)

Fig. 3: Examples of different K-means image show (k = 3)

Segmentation based on weakly-supervised learning in CNN
 In recent years, the deep learning has been in the image classification, detection, segmentation, 
high-resolution image generation and many other areas have made breakthrough results[24]. In 
the aspect of image segmentation, an algorithm is proposed which is more effective in this field, 
which is the weakly- and semi-supervised learning of a DCNN for semantic image segmentation.     
Google’s George Papandreou and UCLA’s Liang-Chieh Chen studied the use of bounding box 
and image-level labels as markup training data on the basis of DeepLab and used the expected 
maximization algorithm (EM) to estimate unmarked Pixel class and CNN parameters. DeepLab 
method is divided into two steps, the first step is still using the FCN to get the coarse score map and 
interpolate to the original image size, and then the second step began to borrow the fully connected 
CRF from the FCN to get the details of the segmentation refinement[25].

Fig. 4: DeepLab model training using image-level labels
 For the image-level tagged data, we can observe the pixel value x of the image and the mark z of 
the image level but do not know the label y for each pixel, so y is treated as a hidden variable. Use 
the following probability graph mode:
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Use the EM algorithm to estimate  and y. E step is fixed  y expect the value of y, and M step 
is fixed y using SGD to calculate    [26].

 

Fig. 5: DeepLab model training from bounding boxes
 For the training image that gives the bounding box mark, the method uses the CRF to automatically 
segment the training image, and then do full supervi- sion on the basis of the segmentation.   
Experiments show that simply using the image level of the mark to get the segmentation effect is 
poor, but the use of bounding box training data can get better results[27].

Conclusion
 As can be seen from the paper, it is found that it is difficult to find a segmentation way to adapt with 
all images. At present, the research of image segmentation theory is not perfect, and there are still 
many practical problems in applied research. Through comparing the advantages and disadvantages 
of the various image segmentation algorithms, the development of image segmentation techniques 
may present the following trends: 1) The combination of multiple segmentation methods.  Because 
of the diversity and uncertainty of the image, it is necessary to combine the multiple segmentation 
methods and make full use of the advantages of different algorithms on the basis of multi-feature 
fusion, so as to achieve better segmentation  effect.2) In the parameter selection using a machine 
learning algorithm for analysis, in order to improve the segmentation effect. Such as the threshold 
selection in threshold segmentation and the selection of K values in the K-means algorithm. 3) CNN 
model is used to frame the ROI and then segmented by non-machine learning segmentation method 
to improve the segmentation effect. It is be- lieved that in the future research and exploration, there 
will be more image segmentation method to be further developed and more widely used.
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Abstract 
In an era of high-throughput sequencing, drilling of biological data to extract hidden 
valued information plays an important role in making critical decisions across 
every branch of science, whether it is genomics or proteomics or metabolomics 
or personal medicine. For example, the genome sequence of the patients contains 
much valuable information about the myriad of disease causes, easy extraction of 
which from the sequences will enable science to develop patient-specific medicine, 
thereby accelerating curing process and minimizing drug’s side effects. Today, true 
solutions of the several problems in the biological field are hidden in the analysis of 
exponentially increasing data, so-called Big Data. Big data has become currently 
hot and open issue for the biological community to handle, collect, store, analyze 
and manage such vast amount of data. Due to this, the computing Big Data has 
become the new paradigm of the science and big data in bioinformatics. While, 
big data is playing central role in the continuity of the progress of research in 
the biological field, but it presents challenges in terms of scalability, complexity, 
privacy and security. Big Data in the biological field have revolutionizing power 
to bring dramatic changes in our current understanding about several solved and 
unanswered problems. With these big emerging data, bioinformatics field is also 
evolving continuously. This paper presents the concept of big biological data and 
its associated challenges in the bioinformatics field which will provide a snapshot of 
the importance of biological big data in the bioinformatics future research.

Keywords: Biological Big Data, Bioinformatics, privacy, security

Introduction
 Bioinformatics imparts its function by utilizing mathematical 
and computational power to store, retrieve, analyze data and extract 
hidden information or knowledge from the biological data. Earlier, 
sequencing was the key factor in the research progress due to its 
long time completion requirement and extremely high cost.  But now 
the sequencing is occurring much at the faster pace accommodating 
the genomic sequences of thousands of diverse organisms including 
animals, plants and microbes apart from the thousands of human 
genome sequences. For instance, GridION and MinION, two 
nanopore sequencing platforms, can produce ultra-long sequencing 
reads (~100kb) with higher throughput at much lower cost [1]. These 
huge amounts of genomic data are maintained at both public and 
private repositories that are continuously retrieved by the others 
for further research and analysis. For instance, National Center for 
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Biotechnology Information or NCBI is a public repository comprised of petabytes — thousands 
of terabytes— of data, and biologists worldwide are extracting information from 15 petabytes of 
sequences [2]. Another public repository, the European Bioinformatics Institute (EBI) in Hinxton, 
UK, part of the European Molecular Biology Laboratory, one of the world’s largest biology-data 
repositories, currently stores 20 petabytes (1 petabyte is 1015  bytes) of data and back-ups about 
genes, proteins and small molecules [3]. Thus, high-throughput next-generation technologies 
have contributed to the continuously increasing data in terms of volume, variety and velocity 
of data. Scientists and researchers are facing difficulty in capturing, storing, and analyzing this 
large amount of data so-called “Big Data.”  Therefore, on one side where more data, information 
and derived knowledge presents significant opportunities for looking the organism system as a 
whole in bigger picture, on other side it also puts considerable challenges including data- handling, 
-integration, -analysis, - modeling and -simulation, knowledge extraction and management [4]. 
Along with this, studies involving biological big data are at the beginning phase, issues related to 
it are still to be resolved and thus presents an open and hot area for bioinformatics research. This 
paper presents the concept of big data in bioinformatics, its associated challenges and its related 
future perspective. This paper has been organized into five sections: The second section presents 
the concept of biological big data in bioinformatics. The third section deals with the challenges 
associated with biological big data. The fourth section provides the discussion and final section 
presents conclusion.

Biological Big Data Concept
 The completion of goal of Human genome project (HGP) revealed billions of not only the bases 
in the human genome sequence but also identified and mapped the total number of genes in the 
human genome [5].  HGP has fostered the development of high-throughput   measurement tools 
and strategies as well as stimulated the development of new computational tools and software for 
acquiring, storing and analyzing sequencing data [5]. Moreover, earlier science was known  for  its  
experiments,  theoretical  explanations  and computational  techniques  but  now  in  today’s  world,  
high- throughput next-generation sequencing technology marked its role   in   providing   ultra   
high   speed   and   lower   cost   to sequencing where terabytes (1012) and petabytes (1015) of 
biological data are producing at an ever-increasing rate. Thus, with  technological advancements, 
the cost and the time to sequence a genome has been significantly dropped. For instance, the cost 
of sequencing has been reduced from the millions of dollars to some thousands of dollars [6] that 
made sequencing benchtop to be accessible to thousands of institutions, laboratories and hospitals. 
Earlier, sequencing single human genome need several years, but now half dozen can be sequenced 
in around ten days.   This indicates revolutionary momentum in the sequencing data generation, 
marking its name as “Big Data.” Biological Big Data refers to extremely large and complex 
datasets that is far exceeding the capacity of computer technology (traditional databases, tools and 
techniques) to collect, store, process, manage, organize and analyze these data.   But, this definition 
describes superficial features of the big data and in order to understand its deep meaning, the word 
“Big” should be considered as what required amount hard disk capacity (terabytes or petabytes or 
exabytes) is attributing data to be Big. Moreover, defined big term, in terms of a certain amount of 
memory space, is also the time- and technology- dependent as the required capacity that seems to 
be big to date will be changed to even larger capacity requirement as the time progresses and the 
technology will advances. Gartner defined “Big data” to be high-volume, high-velocity and high-
variety information assets that demand cost-effective, innovative forms of information processing 
for enhanced insight and decision making [7]. Some of the facts regarding biological big data are 
as follows [8]:
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•  Even a single sequenced human genome is around 140 gigabytes in size.
•  European Molecular Biology Laboratory and one of the world’s largest biology-data 

repositories, currently stores 20 petabytes (1 petabyte is 1015 bytes) of data.
•  The  amount  of  genetic  sequencing  data  stored  at  the European Bioinformatics Institute 

takes less than a year to double in size.
•  Each day in 2012, the EBI received about nine million online  requests  to  query  its  data,  

60%  increase  over 2011.

Biological Big Data Challenges-Bioinformatics
 Since a long time biologists are struggling with the ‘big data’ and the condition are getting more 
and more severe. Moreover, it is realized that while according to Moore’s law, the computing 
power is doubling roughly for every two years, but this rate is not matching the speed with which 
sequencing data is accumulating. The tremendous growth of Biological Data is currently driving 
the development of technology to extract  “Knowledge” from the “Big  Data” due to which 
bioinformatics has become an active area of research that is capable of extracting the absolute 
benefits from the Big Data.
 Bioinformatics requires variety of graph analysis, string matching and database technologies to 
meet the computational challenges of big data. Thus, big data handling requires improvement in 
existing algorithm along with the development of new ones. But limited computational power for  
capturing,  storing  and  analyzing  data  are  the  most important constraint in front of bioinformatics 
to effective and efficient use of the algorithm for 
1.  Sorting: to distinguish between the clinical and real-world environmental sample. 
2.  Reassembly of constituent genome
3.  To Identify pathogens and characteristic   genes responsible for antibiotic resistance and toxins. 
4.  Enhancement of testing process with high-performance databases and parallel computing 

software technologies.
 That’s the reason the major focus of bioinformatics has been moved to the computation of 
biological Big Data.   In last three years, semiconductors or nanotechnology [9]; the two Next    
Generation    Sequencing    (NGS) platforms have exponentially increased the rate of generation 
of biological data.   Big Data generation and acquisition gives birth to profound challenges for 
storage, transfer and security of the information. Even if companies were forced to limit their data 
collection and the storage space, still the big data analytics would be needed.  However, in the 
coming years, the doctors will use the individual DNA for providing personal medicine.
 Thus, now the focus has been shifting from sequencing to computation of biological big data. 
But big data has brought considerable challenges to bioinformatics, which are as follows:

Storage demand of big data
 Big data not only demand large storage space but also need increasing space to accommodate 
rapidly increasing data. Processing of big data needs greater computational time, so, for fast processing 
computational time needs to decrease. For scientists having large storage and computational 
infrastructure can be difficult to maintain, also implementing cost of this infrastructure may be 
extremely high.

Data transfer
 Data transfer from one location to another is also a major that is carried out mainly by the use 
of external hard disks or by mail. Thus, due to the large size, big data transfer and access need 
large amount of time that lead to reduced processing time. Big data handling system will become 
efficient if data simultaneously processed and computed that result in faster outputs generation.
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Security and the privacy
 Bioinformatics Big data handling including data storage or transfer through external hard drive 
or servers raises the issue of security. Therefore, authenticity and confidentiality of the data are the 
two important challenges associated with big data that has to be considered.

Deriving value
 Volume, variety and velocity are the three main challenges in deriving the meaningful values 
from the big biological data as it represents challenges such as data processing, data management 
and data infrastructure. Researchers need high- performance computers in order to extract the 
hidden information from the big data.

Heterogeneity
 Biological data are much more heterogeneous than physics. The data generated from an array 
of different experiments that produce different types of information such as nucleotide sequences,  
protein  interactions, and findings of  medical records of patients.

Presentation and visualization of big data
 Often data produced by one researcher is shared and used by other researchers. However, better 
presentation of big data is a major challenge in the present era as rapid extraction of valuable 
information based on it. Thus, data presentation should be in such a format that is easy to be finding 
out and analyzed. Better visualization of big data can make it easy to understand and analysis 
faster and help the scientist in making quicker solution of a given problem. But the large volume, 
complexity of big data and who is the concerned user are the some of the problems in this pathway 
of the better visualization.

Time and space-constraint
 If health practitioners or scientist wants to compare their research results or patient’s disease 
condition with all thousands of other previous results or patients records having similar conditions, 
they have to download all related huge amount of data. Retrieving such large amount of data not 
only s time-consuming but also demands appropriate computer infrastructure. But with the present 
available infrastructure for scientists and researcher that seems to be difficult.

Availability of software tools
 Big data analysis also demands up-to-date software and tools for their analysis that begins with 
the specific development of sequence  algorithm.  Sequence  algorithm  development accounts 
several sequence formats that needs the construction of multiple copies of data in parallel. Also, 
each copy of data need to be pass through a computation of the number of statistics and the selection 
of a specific algorithm based on these formats and statistics.
 Further analysis proceeds and repeated with the testing of selected algorithm over a range of 
parameters across all formats of data until an optimal range met satisfying the given aim. Thus, 
sequence algorithm development and testing needs an extensive data storage and retrieval system. 
Sequence algorithm consists of three phases- collections, storing and comparing with query. 
 In first step, data is collected from different sources and is parsed into suitable format for further 
analysis. In second stage, the collected data are stored in the database so as to allow the retrieval of 
data through their queries. In the third stage, the queried data in different combination are returned 
required by the users. Therefore, big data produced by these high- throughput techniques in the 
genomic and proteomic field need databases that are built to facilitate the storage of these data 
along with efficient retrieval and handling of data from these huge databases [10]. 
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Discussion 
 Like many other fields, big data has brought dynamic changes in the science as well as in 
medicine too. DNA sequencing application has become a remarkable tool in the area of medicine. 
But the increasing capacity of computers and speed of the internet at present does not seem to meet 
the need to produce, transfer and analyze  biological  big data securely such that omics data can be 
successfully integrated with other data sets, such as patient’s clinical datasets. In addition to this, 
the tremendous growth in biological (such as sequencing and biomedical) data, have empowered 
us to see the different aspects of biological science with entirely new prospective (such as in the 
areas of cancer drugs and personal medicines). But these continuously accumulating huge data in 
computers and large servers across the world [11] have also raised concerns over security, privacy 
and ethical issues.
                                                                                                                                                                                                                                                                                                            
Conclusion
 Big data is one of the general attribute of biological studies, and today, researchers are capable 
of generating terabytes of data in hours. Over the last decade, biological datasets have been grown 
massively in size, mostly because of advances in technologies for collection and recording of data. 
Therefore, big data posses a great impact on the bioinformatics field and a researcher in this field 
faces many difficulties in using big biological data. Thus, it is essential that bioinformatics develop 
tools and techniques for big data analysis so as to keep pace with our ability to extract valuable  
information from the data easily thereby enhancing further advancement in the decision-making 
process related to diverse biological process, diseases and disorders.
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Abstract
Segmentation is considered  one of the main steps in image processing.  It divides 
a digital image into multiple regions in order to analyze them. It is also used to 
distinguish different objects in the image. Several image segmentation techniques 
have been developed by the researchers in order to make images smooth and easy 
to evaluate. This paper presents a literature review of basic image segmentation 
techniques from the last five years. Recent research in each of image segmentation 
technique is presented in this paper.

Keywords: Fuzzy theory, PDE based image segmentation, segmentation, threshold.

Introduction
 Famous techniques of image segmentation which are still being 
used by the researchers are Edge Detection, Threshold, Histogram, 
Region-based methods, and Watershed Transformation. Since 
images are divided into two types on the basis of their color, i.e., 
gray scale and color images. Therefore image segmentation for color 
images is different from gray scale images, e.g., content-based image 
retrieval[1], [2]. Also which algorithm is robust and works well is 
depends on the type of image [3]. The property of a pixel in an image 
and information of pixels near to that pixel are two basic parameters 
for any image segmentation algorithm. It can also be representnged 
as similarity of pixels in any region and discontinuity of edges in 
image. Edge-based segmentation is used to divide image on the basis 
of their edges. Region-based methods used the threshold in order 
to separate the background from an image, whereas neural network 
based techniques used the learning algorithm to train the image 
segmentation process [4]. The result taken from image segmentation 
process is the main parameter for further image processing research; 
this result will also determine the quality of further image processing 
process. Image segmentation algorithms play an important role in 
medical applications, i.e., diagnosis of diseases related to the brain 
[5]-[8] heart, knee, spine, pelvis, prostate and blood vessel, and 
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pathology localization. Therefore, Image segmentation is still a very hot area of research for 
image processing field. It is still a challenging task for researchers and developers to develop a 
universal technique for image segmentation [9]. Image segmentation is also used to differentiate 
different objects in the image since our image is divided into foreground and background, whereas 
foreground of image is related to the region of interest, and background is the rest of the image. 
Hence, image segmentation will separate these two parts from one another.  Therefore, the main 
three approaches for image segmentation are, Threshold, Edge, and Region based [10].

Literature Review of Image Segmentation Techniques
 All basic image segmentation techniques currently being used by the researchers and industry 
will be discussed and evaluate in this section.
A. Edge-Based Image Segmentation
 Fernando C. Monteiro [11] proposed a new image segmentation method comprises of edge 
and region-based information with the help of spectral method and morphological algorithm of 
watershed. Firstly, they reduce the noise from image using bilateral filter as a pre-processing 
step. Secondly, region merging is used to perform preliminary segmentation, region similarity 
is generated and then graph based region grouping is perform using Multi-class Normalized Cut 
method [12]. Berkley segmentation dataset is used as a dataset. They compare the technique with 
mean shift, multi-scale graph-based segmentation, and JSEG. It is found that proposed technique 
has outperformed other methods and produce better results.
 R. V. Patil [13] claims that if the number of clusters is estimated in accurate manner, K-means 
image segmentation will provide better results. They proposed a new method based on edge 
detection to estimate number of clusters. Phase congruency is used to detect the edges. Then 
these edges are used to find clusters. Threshold and Euclidean distance is used in order to make 
clusters. K-means is sued to find the final segmentation of image. MATLAB is used to implement 
the proposed technique. Experiments are performed on nine different images and results shows 
that number of clusters is accurate and optimal. Weihong Cui Yi Zhang [14] proposed an edge 
based auto threshold select method to generate multi-scale image segmentation. Band weight and 
NDVI (Normalized Difference Vegetation Index) is used to calculate edge weight. MST and Edge-
based Threshold method is used to perform image segmentation. Experiments are performed on 
multi-scale resolution images,  i.e., Quick-bird multispectral images. Results have shown that their 
method maintains the object information and keep object boundaries while segment the image. 
Anna Fabijańska [15] introduced a new method uses Variance Filter for edge detection in image  
segmentation  process.  Their method found the edge position using Variance Filter. Sobel Gradient 
filter with K-means is also used to extract the edges and compared with the proposed technique. 
The effect of filtering window size on determining edges is also discussed and it is found that if the 
9×9 window is used to extract edges, then edge is complete accurately match the shape of object in 
the
 Image. In case of larger details images, a small filtering window is proffered. Results have 
shown that their proposed technique outperforms Sobel Edge Detector.

 
Fig. 1. Image segmentation techniques
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 Mohammed J. Islam [16] found that Computer Vision is a best solution for real-time inspection 
of capsules in pharmaceutical industry. Author has developed a system for quality inspection using 
edge based image segmentation techniques [17]. They used Sobel Edge Detector [18] in order to 
detect edges with noise-suppression property. After edge detection, Otsu Thresholding technique is 
used for localization of background and foreground pixels. Experiments are conducted and results 
are compared with NN-based segmentation technique building Visual C++. Results outperform 
NN technique on the basis of accuracy and processing time difference of 10 ms.

B. Fuzzy Theory Based Image Segmentation
 Liu Yucheng [19] proposed a new fuzzy morphological based fusion image segmentation 
algorithm. Algorithm has used morphological opening and closing operations to smooth the image 
and then perform the gradient operations on the resultant image [20]. After compare the proposed 
fusion algorithm with Watershed algorithm[21] and Prewitt methods, it is found that fusion approach 
solve the problem of over-segmentation of Watershed algorithm. It also save the information details 
of image and improves the speed as well. Syoji Kobashi [22] used scale based fuzzy connected 
image segmentation and fuzzy object model to segment the cerebral parenchyma region of new 
born brain MRI image. Foreground region is separated in first step, correction of MRI intensity 
in-homogeneity is performed next, and then scale-base Fuzzy Object Model (FOM) is applied on 
resultant image. Results of proposed method are evaluated on the basis of Fast Positive Volume 
Fraction (FPVF) and Fast Negative Volume Fraction (FVNF). Results from experiment have shown 
that FOM (Fuzzy object model) has attained minimum FPVF and FVNF values. Refik Samet [23] 
proposed a new Fuzzy Rule-based image segmentation technique to segment the rock thin segment 
images. They take RGB image of rock thin segment as input and give segmented mineral image 
as output. Fuzzy C Means is also applied on rock thin images and results are compared of both 
techniques. Firstly, the user will take sample image from minerals; features are distinguished on 
the basis of red, green and blue components of image. The membership function is defined for 
each component using Fuzzy rules. Each membership function represents the color’s distribution 
in the image. Strong and weak  points  are  defined, whereas  strong points are considered as seed 
points and weak points become their members. Results have shown that proposed technique is 
better than FCM algorithm. Muhammad Rizwan Khokher [24] presented a new method of image 
segmentation using Fuzzy Rule-based system and Graph Cuts. Authors have firstly segmented 
the gray scale, color, and texture images using Graph Cuts. Weights are assigned to the features 
of image using Fuzzy Rules. Their algorithm works by firstly extracting the features of image, 
calculate the constants using fuzzy rules, calculate the weighted average of constants to find the 
similarity matrix, partition the graph using Normalized Graph Cut method[25], and finally get 
the segmented image from partitioned graph. Berkley database is used to evaluate the algorithm. 
Simulation is performed in Matlab and C language. Results are evaluated on the basis of Mean, 
Standard Deviation, and PPV value. It is found that most of the evaluation measure range from 0.85 
to 0.95 for S.D and PPV.

C. Partial  Differential  Equation  (PDE)  Based  Image Segmentation
 Jinsheng Xiao [26] proposed a new non-linear discontinue partial differential equation (PDE) that 
models the level set method of gray images. A discrete method is also proposed to find  numerical  
solution and  to implement the filter. Non-Linear discontinue PDE formula is applied on image of 
cameramen using MATLAB. Results have shown that image edges and boundaries are remained 
blurred and can be shifted by using Close operator. More information can be saved by using the 
proposed scheme. Fengchun Zhang [27] presents a variation model using 4th order PDE with 2nd 
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order PDE for finger vein image de-noising. Midpoint Threshold segmentation technique is used 
to extract the region of interest accurately. 4th order PDE has reduced the noise very well, whereas 
2nd  order PDE has approximated the boundaries effectively. It can be observed from experiments 
that PSNR value of proposed method is increase by 2 dB. Method is compared with threshold-
based segmentation algorithm and it is found that the proposed method has segment the real finger 
vein image accurately. Chun Yuan[28] proposed a new segmentation model for color images. Their
 Model is based on Geodesic Active Contour (GAC) model. But GAC is only restricted to gray 
scale images. Therefore their model is also an extension of GAC model and known as color-GAC 
model. It uses the expression of the Gradient of color image.

D. Artificial Neural Network (ANN) Based Image Segmentation
 Wencang Zhao [29] proposed a new image segmentation algorithm based on textural 
features[30] and Neural Network[31] to separate the targeted images from background.   Dataset  
of micro-CT images  are used. De-noising filter is used to remove noise from image as a pre-
processing step, Feature extraction is performed next, and then Back Propagation Neural Network 
is created, and lastly, it modifies the weight number of network, and save the output. Proposed 
algorithm is compared with Thresholding method and Region Growing method. Results have 
shown that proposed technique outperforms other methods on the basis of speed and accuracy of 
segmentation. Lijun Zhang [32] proposed a new neural network based image segmentation system 
for color images. They combined the Wavelet Decomposition and Self Organizing Map (SOM) to 
propose a new method, i.e., SOM-NN. Voting among child pixels selected the parent pixel. After 
initialization, ANN found the segmentation result which satisfies all levels. Wavelet decomposition 
is performed to remove noise. Hence wavelet decomposition and SOM-NN are combined to 
perform segmentation. Results have shown that method has reduce noise and produce accurate 
segmentation. Shohel Ali Ahmed  [33]  proposed  Image  Texture  Classification technique based 
on Artificial Neural Networks (ANN). Firstly, image is captured and pre-processing is performed, 
after it, feature extraction[34] is performed, whereas, ANN classifier [35] is used for texture 
classification, Clustering is performed  to  separates  background  from sub-images. Trained ANN 
combines the input pixels into two clusters which give results. It produces the texture classification 
and segmentation of image.

E. Threshold Based Image Segmentation
 Shiping Zhu [36] proposed a new threshold based edge detection and image segmentation 
algorithm. They calculate the threshold of each pixel in the image on the basis of its neighboring 
pixels. They also find the edges of image with the help of proposed algorithm. A threshold of each 
pixel was set using histogram. PDF is used to isolate the background and threshold of image. They 
implement their algorithm in Visual C++. Results outperform the Canny Operator results because it 
performs edge detection and segmentation simultaneously. Anping XU [37] proposed a threshold-
based level set approach comprising both threshold-based segmentation and Fast Marching Method 
(FMM) for medical image segmentation [38]. The result of de-noising filter is passed to FMM for 
segmentation purpose with the help of threshold-based level set technique. They implement their 
method in VC++ and ITK. After the experiment, results have shown that level set method based 
on threshold results in clearer, accurate and more perfect segmentation, it also avoid from edge 
leakage and improve the speed of segmentation.
 Wu Kaihua and Ban Tao [39] have presented a new optimal threshold segmentation method 
based on entropy criteria and Genetic algorithm in order to improve the image acquisition process 
in computer vision. The factors taken by them are illumination, light, reflection of light, CCD 
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exposure time and some properties of image histogram. They compare their proposed technique 
with Otsu algorithm and found that their algorithm is efficient in searching and in finding threshold-
based segmentation of an image. Frank Jiang [40] proposed a new multilevel Threshold-based 
segmentation technique using PSO and Wavelet mutation. They also proposed a new PSO algorithm 
which is used in first two steps of algorithm. Then the output of PSO is passed to wavelet mutation 
operations which performs the mutation operation and update the PSO equations after it. This 
work will generate optimized threshold and correct segmentation. After comparing their method 
with HCOCLPSO, they found that it produces optimal threshold as compare to other method. They 
claim that their algorithm is best for real-time applications, e.g., error resilient video application in 
hostile environment.

F. Region-Based Image Segmentation
 D. Barbosa [41] proposed a new image segmentation technique which joins the edge and region-
based information with spectral method using Morphological Watershed algorithms. Firstly noise 
filter is used with Magnitude Gradient in  a      pre-processing      stage. Secondly, pre-segmentation 
is done using region merging, then region similarity graph is generated and finally, segmentation 
is performed using Multi Class Normalized Cut. Method is compared with Mean Shift, MNCUT, 
and JSEG using natural images. Proposed technique overcomes Spectral Clustering method. Gang 
Chen [42] found that fast extraction of object information from a given image is still a problem for 
real-time image processing. They also found that region based methods are also time-consuming 
and not give effective segmentation. They proposed a new region based method based on Least 
Square method in order to detect objects sharply. They used a weight matrix for region-based 
method which also takes the local information into account and also the usage of Least Square 
method provides optimal and fast segmentation. Comparison of their method is conducted with 
Otsu method and Chan-Vese method using Lena image. Their method can extract the features 
more accurately than other methods. Zhen Hua, Yewei Li [43] proposed a new image segmentation 
method based on improved visual attention and region growing approach. The gray values and 
edges of input image are extracted using Gabor filter [44] and Guass-Laplace filters [45]. Then 
ANN methods are used to extract the region of interest. Experiments are conducted on natural 
scene images, and it is found that their algorithm not only segmented the image perfectly but also 
found the salience edges which others can’t. Tiancan Mei [46] claims that Markov random field 
(MRF) [47] is suffered from lack of handling the large range of interaction. In order to overcome 
this drawback of MRF, they presented a new supervised image segmentation method, i.e., Region-
based Multi-scale segmentation method. Natural scene images are used as a
 Dataset. By using region as a parameter in Multi-scale MRF model, their algorithms perform 
better than other techniques. It is observed from results that RSMAP improves the MSAP method 
used for image segmentation.

Conclusion
 In this paper, we discuss and evaluate main image segmentation techniques used for the purpose 
of image analysis. It is found that there is no perfect method for image segmentation because 
the result of image segmentation is depends on many factors, i.e., pixel color, texture, intensity, 
similarity of images, image content, and problem domain. Therefore, it is not possible to consider 
a single method for all type of images nor all methods can perform well for a particular type of 
image. Hence, it is good to use hybrid solution consists of multiple methods for image segmentation 
problem.
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Abstract
An Artificial Neural Network (ANN) is an information processing paradigm that 
is inspired by the way biological nervous systems, such as the brain, process 
information. The key element of this paradigm is the novel structure of the 
information processing system. It is composed of a large number of highly 
interconnected processing elements (neurons) working in unison to solve specific 
problems. ANNs, like people, learn by example. An ANN is configured for a specific 
application, s uch as pattern recognition or data classification, through a learning 
process. Learning in biological systems involves adjustments to the synaptic 
connections that exist between the neurons. This is true of ANNs as well. This paper 
gives overview of Artificial Ne ural Network, working & training of ANN. It also 
explain the application and advantages of ANN.

Keywords:- ANN(Artificial Neural Network), Neurons, pattern recognition.

Introduction
 The study of the human brain is thousands of years old. With the 
advent of modern electronics, it was only natural to try to harness 
this thinking process. The first step toward artificial neural networks 
came in 1943 when Warren McCulloch,  a  neurophysiologist, and 
a young mathematician, Walter Pitts, wrote a paper on how neurons 
might work. They modeled a simple neural network with electrical 
circuits. Neural networks, with their remarkable ability to derive 
meaning from complicated or imprecise data, can be used to extract 
patterns and detect trends that are too complex to be noticed by either 
humans or other computer techniques. A trained neural network can 
be thought of as an “expert” in the category of information it has 
been given to analyse. Other advantages include:
1.  Adaptive learning: An ability to learn how to do tasks based  on 

the  data given  for training or initial experience.
2.  Self-Organisation:   An   ANN can  create  its organization 

or representation of the information it receives during learning 
time.

3.  Real -Time  Operation:  ANN computations may be carried out 
in parallel, and special hardware devices are being designed and 
manufactured which take advantage of this capability.

4.  Fault Tolerance via Redundant  Information  Coding: Partial 
destruction of a network leads to the corresponding degradation 
of performance. However, some network capabilities may be 
retained even with major network damage.
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 Neural networks take a different approach to problem-solving than that of conventional 
computers. Conventional computers use an algorithmic approach, i.e., the computer follows a 
set of instructions in order to solve a problem. Unless the specific steps that the computer needs 
to follow are known the computer cannot solve the problem. That restricts the problem-solving 
capability of conventional computers to problems that we already understand and know how to 
solve. But computers would be so much more useful if they could do things that we don’t exactly 
know how to do. Neural networks process information in a similar way the human brain does. The 
network is composed of a large number of highly interconnected processing elements (neurons) 
working in parallel to solve a specific problem. Neural networks learn by example. They cannot be 
programmed to perform a specific task. The examples must be selected carefully otherwise useful 
time is wasted or even worse the network might be functioning incorrectly. The disadvantage 
is that because the network finds out how to solve the problem by itself, its operation can be 
unpredictable.
 On the other hand, conventional computers use a cognitive approach to problem-solving; the 
way the problem is to solved must be known and stated in small unambiguous   instructions.   
These  instructions  are  then converted to a high-level language program and then into machine 
code that the computer can understand. These machines are  predictable; if anything goes wrong 
is due to a software or hardware fault. Neural networks and conventional algorithmic computers 
are not in competition but complement each other. There are tasks  more suited to an algorithmic 
approach like arithmetic operations and tasks that are more suited to neural networks. Even more, 
a large  number of  tasks,  require systems that  use a combination of the two approaches (normally 
a conventional computer is used to supervise the neural network) in order to perform at maximum 
efficiency. What is Artificial Neural Network?

 Artificial Neural Networks are relatively crude electronic models based on the neural structure 
of the brain. The brain  learns  from experience. It is natural proof that some problems that are 
beyond the scope of current computers are indeed solvable by small energy efficient packages. 
This brain modeling also promises a less technical way to develop machine solutions. This new 
approach to computing also provides a more graceful degradation during system overload than its 
more traditional  counterparts. These biologically inspired methods of computing are thought to be 
the next major advancement in the computing industry. Even simple animal brains are capable of 
functions that are currently impossible for computers. Computers do rote things well, like keeping 
ledgers or performing complex math. But computers have trouble recognizing even simple patterns 
much less generalizing those patterns of the past into actions of the future. Now, advances in 
biological research promise an initial understanding of the natural thinking mechanism. This 
research shows that brains store information as patterns. Some of these patterns are very complicated 
and allow us the ability to recognize individual faces from many different angles. This process of 
storing information as patterns, utilizing those patterns, and then solving problems encompasses a 
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new field in computing. This field, as mentioned before, does not utilize traditional programming 
but involves the creation of massively parallel networks and the training of those networks to solve 
specific problems. This field also utilizes words very different from traditional computing, words 
like behave, react, self- organize, learn, generalize, and forget.
 Whenever we talk about a neural network, we should  more  popularly  say ―Artificial   Neural   
Network (ANN),  ANN are computers whose architecture is modelled after the brain. They 
typically consist of hundreds of simple processing units which are wired together in a complex 
communication network. 
 Traditionally neural network was used to refer as network or circuit of biological neurones, 
but modern usage of the term often refers to ANN. ANN is mathematical model or computational 
model, an information processing paradigm, i.e., inspired by the way biological nervous system, 
such as brain information system. 
 ANN is made up of interconnecting artificial neurones which are programmed like to mimic the 
properties of m biological neurons. These neurons working in unison to solve specific problems. 
ANN is configured for solving artificial intelligence problems without creating a model of real 
biological system. ANN is used for speech  recognition, image analysis,  adaptive control, etc. 
These applications are done through a learning process, like learning in biological system, which 
involves the adjustment between neurones through synaptic connection. Same happens in the 
ANN.

Working of ANN
 The other parts of the ―art of using neural networks revolve around the myriad of ways these 
individual neurons can be clustered together. This clustering occurs in the human mind in such 
a way that information can be processed in a dynamic, interactive, and self-organizing way. 
Biologically, neural networks are constructed in a  three-dimensional world from microscopic 
components. These neurons seem capable of nearly unrestricted interconnections. That is not true 
of any proposed, or existing man-made network. Integrated circuits, using current technology, 
are two- dimensional devices with a limited number of layers for interconnection. This physical 
reality restrains the types, and scope, of artificial neural networks that can be implemented in 
silicon. Currently, neural networks are the simple clustering of the primitive artificial neurons. This 
clustering occurs by creating layers which are then connected to one another. How these layers 
connect is the other part of the “art” of engineering networks to resolve real-world problems. Each 
unit or node is a simplified model of real neuron which sends off a  new signal or fires if it receives 
a sufficiently strong Input signal from the other nodes to which it is connected.   
Are important aspects of neural networks. They are the glue to the system. They are the connections 
which provide a variable strength to an input. There are two types of these connections. One causes 
the summing mechanism of the next neuron to add while the other causes it to subtract. In more 
human terms one excites while the other inhibits.
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 Figure 1:- A Simple Neural Network Diagram. aAll artificial neural networks have  a  similar 
structure or topology as shown in Figure1. In that structure, some of the neurons interface to the 
real world to receive its inputs. Other neurons provide the real world with the network’s outputs. 
This output might be the particular character that the network thinks that it has scanned or the 
particular image it thinks is being viewed. All the rest of the neurons are hidden from view.
 But a neural network is more than a bunch of neurons. Some early researchers tried to simply 
connect neurons in a random manner, without much success. Now, it is known that even the brains 
of snails are structured devices. One of the easiest ways to design a structure is to create layers of 
elements. It is the grouping of these neurons into layers, the connections between these layers, and 
the summation and transfer functions that comprises a functioning neural network. The general 
terms used to describe these characteristics are common to all networks.
 Although there are useful networks which contain only one layer, or even one element, most 
applications require networks that contain at least the three normal types of layers - input, hidden, 
and output. The layer of input neurons receive the data either from input files or directly from 
electronic sensors in real-time applications. The output layer sends information directly to the 
outside world, to a secondary computer process, or to other devices such as a mechanical control 
system. Between these two layers can be many hidden layers. These internal layers contain many 
of the neurons in various interconnected structures. The inputs and outputs of each of these hidden 
neurons simply go to other neurons.
 In most networks, each neuron in a hidden layer receives the signals from all of the neurons in a 
layer above it, typically an input layer. After a neuron performs its function, it passes its output to 
all of the neurons in the layer below it, providing a feedforward path to the output. (Note: in section 
Five the drawings are reversed, inputs come into the bottom and outputs come out the top.)
 Some networks want a neuron to inhibit the other neurons in the same layer. This is called lateral 
inhibition. The most common use of this is in the output layer. For example, in text recognition, if 
the probability of a character being a “P” is .85 and the probability of the character being an “F” 
is .65, the network wants to choose the highest probability and inhibit all the others. It can do that 
with lateral inhibition. This concept is also called competition.
 Another type of connection is feedback. This is where the output of one layer routes back to a 
previous layer. An example of this is shown in Figure 2.

 Figure 2:- Simple Network with Feedback and Competition. The way that the neurons are 
connected to each other has a significant impacton the operation of the network. In the larger, more 
professional softwaredevelopment packages the user is allowed to add, delete, and control these 
connections at will. By “tweaking” parameters these connections can be made to either excite or 
inhibit.

Training an Artificial Neural Network
 Once a network has been structured for a particular application, that network is ready to be 
trained. To start this process, the initial weights are chosen randomly. Then, the training, or 
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learning, begins. There are two approaches to training - supervised and unsupervised. Supervised 
training involves a mechanism of providing the network with the desired output either by manually 
“grading” the network’s performance or by providing the desired outputs with the inputs. 
Unsupervised training is where the network has to make sense of the inputs without outside help. 
The vast bulk of  networks utilize   supervised   training.   Unsupervised training is used to perform 
some initial characterization on
 Inputs. However, in the full-blown sense of being truly self-learning, it is still just a shining 
promise that is not fully understood, does not completely work, and thus is relegated to the lab.
1. Supervised Training
 In supervised training, both the inputs and the outputs are provided. The network then processes 
the inputs and compares its resulting outputs against the desired outputs. Errors are then propagated 
back through the system, causing the system to adjust the weights which control the network. 
This process occurs over and over as the weights are continually tweaked. The set of data which 
enables the training is called the “training set.” During the training of a network, the same set of 
data is processed many times as the connection weights are ever refined.  The current commercial 
network development packages provide tools to monitor how well an artificial neural network is 
converging on the ability to predict the right answer. These tools allow the training process to go 
on for days, stopping only when the system reaches some statistically desired point or accuracy. 
However, some networks never learn. This could be because the input data does not contain the 
specific information from which the desired output is derived. Networks also don’t converge if 
there is not enough data to enable complete learning. Ideally, there should be enough data so that 
part of the data can be held back as a test. Many layered networks with multiple nodes are capable 
of memorizing data. To monitor the network to determine if the system is simply memorizing its 
data in some nonsignificant way, supervised training needs to hold back a set of data to be used to 
test the system after it has undergone its training.
 Don’t lock themselves in but continue to learn while in production use.
2. Unsupervised, or Adaptive Training
 The other type of training is called unsupervised training. In unsupervised training, the network 
is provided with inputs but not with desired outputs. The system itself must then decide what 
features it will use to group the input data. This is often referred to as self- organization or adaption. 
At the present time, unsupervised learning is not well understood. This adaption to the environment 
is the promise which would enable science fiction types of robots to continually learn on their 
own as they encounter new situations and new environments. Life is filled with situations where 
exact training sets do not exist. Some of these situations involve military action where new combat 
techniques and new weapons might be encountered. Because of this unexpected aspect to life 
and the human desire to be prepared, there continues to be research into, and hope for, this field. 
At the present time, the vast bulk of neural network work is in systems with supervised learning. 
Supervised learning is achieving results.
 If a network simply can’t solve the problem, the designer then has to review the input and 
outputs,  the number of layers, the number of elements per layer, the connections between the 
layers, the summation, transfer, and training functions, and even the initial weights themselves. 
Those changes required to create a successful network constitute a process wherein the “art” of 
neural networking occurs. Another part of the designer’s creativity governs the rules of training. 
There are many laws (algorithms) used to implement the adaptive feedback required to adjust 
the weights during training. The most common technique is backward-error propagation, more 
commonly known as back-propagation. These various learning techniques are explored in greater 
depth later in this report.
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 Training is not just a technique. It involves a “feel,” and conscious analysis, to insure that the 
network is not over trained. Initially, an artificial neural network configures itself with the general 
statistical trends of the data. Later, it continues to “learn” about other aspects of the data which may 
be spurious from a general viewpoint. When finally the system has been correctly trained, and no 
further learning is needed, the weights can, if desired, be “frozen.” In some systems, this finalized 
network is then turned into hardware so that it can be fast. Other systems

Application
 The  various  real -time  application  of  Artificial  Neural Network are as follows:
1.  Function approximation, or regression analysis, including time series prediction and modeling.
2.  Call  control- answer  an  incoming call  (speaker-ON) with a wave of the hand while driving.
3.  Classification, including pattern and sequence recognition, novelty detection and sequential 

decision making.
4.  Skip tracks or control volume on your media player using simple hand motions- lean back, 

and with no need to shift to the device- control what you watch/ listen to.
5.  Data processing, including  filtering,  clustering, blind signal separation and compression.
6.  Scroll Web Pages, or within an eBook with simple left and right-hand gestures,  this is ideal 

when touching the device is a barrier such as wet hands are wet,  with gloves, dirty, etc.
7.  Application areas of ANNs include system identification and control (vehicle control, process 

control), game-playing and decision making (backgammon, chess, racing), pattern recognition 
(radar systems, face identification, object recognition, etc.), sequence recognition (gesture, 
speech, handwritten text recognition), medical diagnosis, financial applications, data  mining 
(or  knowledge  discovery  in databases, “KDD”).

8.  Another   interesting  use   case   is   when   using   the Smartphone as a media hub; a user can 
dock the device to the TV and watch content from the device- while Controlling the content 
in a touch-free manner from afar.

9.     If  your  hands  are  dirty  or  a  person  hates  smudges, touch-free controls are a benefit
Advantages
1.  Adaptive learning: An ability to learn how to do tasks based on the data given for training or 

initial experience.
2.  Self-Organisation:  An   ANN  can  create its n organization or representation of the information 

it receives during learning time.
3.  Real -Time  Operation:  ANN computations may be carried out in parallel, and special hardware 

devices are being designed and manufactured which take advantage of this capability.
4.  Pattern recognition is  a   powerful  technique for harnessing the information in the data and 

generalizing about it. Neural nets learn to recognize the patterns which exist in the data set.
5.  The system is developed through learning rather than programming. Neural nets teach 

themselves the patterns in the data freeing the analyst for more interesting work.
6.  Neural  networks are  flexible  in a    changing environment.  Although neural networks may 

take some time to learn a sudden drastic change, they are excellent at adapting to constantly 
changing information.

7.  Neural  networks  can build informative   models whenever   conventional approaches fail.   
Because neural networks can handle very complex interactions, they can easily model data 
which is too difficult to model with traditional approaches such as inferential statistics or 
programming logic.

8.  Performance of neural networks is at least as good as classical statistical modeling, and better 
on most problems. The neural networks build models that are more reflective of the structure 
of the data in significantly less time.
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Conclusion
 In this paper we discussed  the Artificial neural network, working of ANN. Also training phases 
of an ANN. There are various advantages of ANN over conventional approaches. Depending on 
the nature of the application and the strength of the internal data patterns you can generally expect a 
network to train quite well.  This applies to problems where the relationships may be quite dynamic 
or non-linear. ANNs provide an analytical alternative to conventional techniques which are often 
limited by strict assumptions of normality, linearity, variable independence, etc. Because an ANN 
can capture many kinds of relationships, it allows the user to quickly and relatively easily model 
phenomena which otherwise may have been very difficult or impossible to explain otherwise.  
Today, neural networks discussions are occurring everywhere. Their promise seems very bright as 
nature itself is the proof that this kind of thing works. Its future, indeed the very key to the whole 
technology, lies in hardware development. Currently, most neural network development is simply 
proving that the principal works.
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Abstract 
Network Security & Cryptography is a concept to protect network and data 
transmission over wireless network. Data Security is the main aspect of secure data 
transmission over unreliable network.  Network security involves the authorization of 
access to data in a network, which is controlled by the network administrator. Users 
choose or are assigned an ID and password or other authenticating information 
that allows them access to information and programs within their authority. 
Network security covers a variety of computer networks, both public and private, 
that are used in everyday jobs conducting transactions and communications among 
businesses, government agencies and individuals. Networks can be private, such 
as within a company, and others which might be open to public access. Network 
security is involved in organizations, enterprises, and other types of institutions. In 
this paper, we also studied  cryptography along with its principles. Cryptographic 
systems with ciphers are described. The cryptographic models and algorithms are 
outlined.

Keywords: Cryptographic systems, Data Security, privacy, security, Network Security

Introduction
 Network Security is the most vital component in information 
security because it is responsible for securing all information 
passed through networked computers. Network Security refers 
to all hardware and software functions, characteristics, features, 
operational procedures, accountability, measures, access control, 
and administrative and management policy required to provide 
an acceptable level of protection for Hardware and Software, and 
information in a network.
 Network security problems can be divided roughly into four 
closely intertwined areas: secrecy, authentication, nonrepudiation, 
and integrity control. Secrecy, also called confidentiality, has to do 
with keeping information out of the ha nds of unauthorized users. 
This is what usually comes to mind when people think about network 
security. Authentication deals with determining whom you are talking 
to before revealing sensitive information or entering into a business 
deal. Nonrepudiation deals with signatures. Message Integrity: Even 
if the sender and receiver are able to authenticate each other, they 
also want to insure that the content of their communication is not 
altered, either maliciously or by accident, in transmission. Extensions 
to the checksumming techniques that we encountered in reliable 
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transport and data link protocols. Cryptography is an emerging technology, which is important for 
network security. The widespread use of computerised data storage, processing and transmission 
make sensitive, valuable and personal information vulnerable to unauthorized access while in 
storage or transmission. Due to continuing advancements in communications and eavesdropping 
technologies, business organisations and private individuals are beginning to protect their 
information in computer systems and networks using cryptographic techniques, which, until very 
recently, were exclusively used by the military and diplomatic communities. Cryptography is  vital 
of today’s computer and communications networks, protecting everything from business e-mail to 
bank transactions and internet shopping While classical and modern cryptography employ various 
mathematical techniques to avoid eavesdroppers from learning the contents of encrypted messages. 
Computer systems and networks which are storing, processing and communicating sensitive or 
valuable information require protection against such unauthorized access[1].
 The only general approach to sending and storing data over media which are insecure is to use 
some form of encryption. A primary concern is that many attacks involve secret manner access 
to information resources, and organizations are often unaware of unauthorized access to their 
information systems. For that reason the quantum cryptography used. The security of quantum 
cryptography maintains in its ability to exchange the encryption key with absolute security. 
Cryptography has its origin in the ancient world. According to [7], the Julius Caesar used simple 
cryptography to hide the meaning of his messages. According to [7], The Caesar cipher is a 
monoalphabetic cryptosystem, since it replaces each given plain text letter, wherever in the original 
message it occurs, by the same letter of the cipher text alphabet. However, the concepts of source 
an d receiver, and channel codes are modern notions that have their roots in the information theory. 
Claude Shannon, in  1948 provided the information theory basis for secrecy, which defines that the 
amount of uncertainty that can be introduced into an n encoded message can’t be greater than that 
of the cryptographic key used to encode it [9]. Claude Shannon presented this concept of security 
in communications in 1949; it implies that an encryption scheme is perfectly secure if, for any two 
messa ges M 1 and M 2, any cipher-text C has the same probability of being the encryption of M 1 
as being the encryption of M 2 [6]. Shannon was developed two important cryptographic concepts: 
confusion and diffusion. According to Salomon [8], the term confusion means to any method that 
makes the statistical relationship between the cipher-text and the key as difficult as possible, and 
diffusion is a general term for any encryption technique that expands the statistical properties of the 
plainte xt over a range of bits of the cipher-text.

Cryptographic Principles
Redundancy
 Cryptographic principle 1:  The first principle is that all encrypted messages must contain some 
redundancy, that is, information not needed to understand the message. Messages must contain 
some redundancy.
Freshness
 Cryptographic principle 2: Some method is needed to foil replay attacks. One such measure is 
including in every message a timestamp valid only for, say, 10 seconds. The receiver can then just 
keep messages around for 10 seconds, to compare newly arrived messages to previous ones to filter 
out duplicates. Messages older than 10 seconds can be thrown out since any replays sent more than 
10 seconds later will be rejected as too old.
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Cryptosystem Types
 In general, cryptosystems are taxonomies into two classes, symmetric or asymmetric, depending 
only on whether the keys at the transmitter and receiver are easily computed from each other. In 
asymmetric cryptography algorithm, a different ke y is used for encryption and decryption. In the 
symmetric encryption, Alice and Bob can share the same key (K), which is unknown to the attacker 
and uses it to encrypt and decrypt their communications channel.

Fig. 1 General secrecy system
 Cryptographic systems are used to provide privacy and authentication in computer and 
communication systems. As shown in Fig. 1, encryption algorithms encipher the plaintext, or 
clear messages, into unintelligible ciphertext or cryptograms using a key. A deciphering algorithm 
is used for decryption or decipherment in order to restore the original information. Ciphers are 
cryptographic algorithms; cryptography is the science of secret communications; cryptanalysis is 
the science of breaking ciphers; and cryptology is the science of cryptography and cryptanalysis. 
Cryptosystems are either symmetric, in which case both the enciphering and deciphering keys 
must be kept secret, or asymmetric, in which case one of the keys can be made public without 
compromising the other.
Asymmetric cryptosystems
 There are practical problems associated with the generation, distribution and protection of a 
large number of keys. A solution to this key-distribution problem was suggested by Diffie and 
Hellman in 1976 [10]. A type of cipher was proposed which uses two different keys: one key used 
for enciphering can be made public, while the other, used for deciphering, is kep t secret. The 
two keys are generated such that it is computationally infeasible to find the secret key from the 
public key. If user A wants to communicate with user B, A can use B’s public key (from a public 
directory) to encipher the data. Only B can deciphe r the ciphertext since he alone possesses the 
secret deciphering key. The scheme described above is called a public-key cryptosystem or an 
asymmetric cryptosystem[11]. If asymmetric algorithms satisfy certain restrictions, they can also 
be used for generating so-called digital signatures[12].
Symmetric cryptosystems
 In symmetric cryptosystems (also called conventional, secret-key or one-key cryptosystems), the 
enciphering and deciphering keys are either identical or simply related, i.e., 684 IEE PROCEEDINGS, 
Vol. 131, Pt. F, No. 7, DECEMBER 1984 one of them can be easily derived from the other. Both 
keys must be kept secret, and if either is compromised further secure communication is impossible. 
Keys need to be exchanged between users, often over a slow secure channel, for example, a private 
courier, and the number of keys can be very large, if every pair of users requires a different key, 
even for a moderate number of users, i.e., n(n — l)/2 for n users. This creates a key-distribution 
problem which is partially solved in the asymmetric systems. Examples of symmetric systems are 
the data encryption standard (DES) [4] and rotor ciphers.
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Cryptographic Model and Algorithm
Encryption model
 Encryption key = Decryption key. In Asymmetric encryption, Encryption key ¹ Decryption key
 

Fig 2: Cryptography

Algorithm 
1)    DES: This is the ‘Data Encryption Standard.’ This is a cipher that operates on 64-bit blocks 

of data, using 56-bit key. It is a ‘private key’ system. Further Details on the DES Algorithm.
2)    RSA: RSA is a public-key system designed by Rivest, Shamir, and Adleman. Further Details 

on the RSA Algorithm.
3)    HASH:  A ‘hash algorithm’ is used for computing a condensed representation of a fixed 

length message/file. This is sometimes known as a ‘message digest,’ or a ‘fingerprint.’
4)    MD5: MD5 is a 128-bit message digest function. It was developed by Ron Rivest. Further 

Details on the MD5 Algorithm.
5)    AES: This is the Advanced Encryption Standard (using the Rijndael block cipher) approved 

by NIST.
6)    SHA-1:  SHA-1 is a hashing algorithm similar in structure to MD5, but producing a digest 

of 160  bits  (20 bytes).Because of the large digest size, it is less likely that two different 
messages will have the same SHA-1 message digest. For this reason, SHA-1 is recommended 
in preference to MD5.

7)    HMAC: HMAC is a hashing method that uses a key in conjunction with an algorithm such 
as MD5 or SHA-1. Thus one can refer to HMAC-MD5 and HMAC-SHA1.

Conclusion
 Network Security is the most vital component in information security because it is responsible 
for securing all information passed through networked computers. Network security consists of the 
provisions made in an underlying  computer network infrastructure, policies adopted by the network 
administrator to protect the network and the network-accessible resources from unauthorized 
access, and consistent and continuous monitoring and measurement of its effectiveness (or lack) 
combinedr. We have studied various cryptographic techniques to increase the security of network. 
Cryptography, together with suitable communication protocols, can provide a high degree of 
protection in digital communications against intruder attacks as far as the communication between 
two different computers is concerned.
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Abstract
Cloud computing is a promising trend in the modern technology era, which provides 
a means of acquiring computing services. Cloud computing assure to cut operational 
and capital costs. More importantly, let IT departments focus on strategic projects 
instead of keeping a datacenter model. The cloud allows customers to use only the 
applications and hardware capacity they need, without paying for idle computing 
resources. Resource management is a core function required for any man-made 
system. It affects the three basic criteria for system evaluation: performance, 
functionality and cost. Inefficient resource management has a direct negative effect 
on performance and cost. The cloud providers, who provide the resources, are 
focused only on increasing their revenues. They do not care about the customer’s 
benefit. Hence task scheduling is a challenging task due to the selfishness of the 
cloud providers. To address this scheduling problem in commercial multi-cloud 
environment using reverse auctions, we introduce a new pricing model and 
truthful mechanism for executing single task.  To minimize the monetary cost and 
completion time, Bio-objective scheduling strategy is used to find the best resources 
for executing a task. The payment mode is made as a public. The monetary cost and 
execution time of the task is more concentrated in the proposed system. 

Keywords: Multi-Cloud computing, Reverse auction, Multi-objective  scheduling, VCG 
payment mode

Introduction 
 A cloud is a type of parallel and distributed system a collection 
of interconnected and virtualized computer that are dynamically 
provisioned and presented as one or more unified computing resources 
based on service level agreements established through negotiation 
between the service providers and consumers. In this information 
technology oriented growing market of businesses and organizations, 
cloud computing is an emerging and attractive alternative to satisfy 
their day by day increasing needs. It provides virtual resources that 
are dynamically scalable. It describes virtualized resources, software, 
platforms, applications, computations and storage to be scalable and 
provided to users instantly on payment for only what they use. Cloud 
ecosystem comprises of three main entities: Cloud consumers, cloud 
service providers, and cloud services. Cloud consumers consume 
cloud services provided by the cloud service provider. These services 
may be hosted on the service provider’s own infrastructure or on the 
third party cloud infrastructure providers
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Service Models
 Cloud computing services are deployed in terms of business models can differ depending on 
requirements. The primary service models being deployed are commonly known as:
A. Software as a Service (SaaS)- Consumers purchase the ability to access and use an application 
or service that is hosted in the cloud, where relevant information for the interaction between the 
consumer and the service is hosted as part of the service in the cloud.
B.Platform as a Service (PaaS)- Consumers purchase access to the platforms, enabling them to 
deploy their software and applications in the cloud. The operating systems and network access are 
not managed by the consumer.
C.Infrastructure as a Service (IaaS)- Consumers control and manage the systems in terms of the 
operating systems, applications, storage, and network connectivity, but they do not control the 
cloud infrastructure[1].

Deployment Models
 Deploying cloud computing can differ depending on requirements, and the four deployment 
models are of
A.Private Cloud - The cloud infrastructure has been deployed, and is maintained and operated for 
a specific organization. 
B.Community Cloud - The cloud infrastructure is shared among a number of organizations with 
similar interests and requirements. 
C.Public Cloud - The cloud infrastructure is available to the public on a commercial basis by a 
cloud service provider.
D.Hybrid Cloud - The cloud infrastructure consists of a number of clouds of any type, but the 
clouds have the ability through their interfaces to allow data and/or applications to be moved from 
one cloud to another. This can be a combination of private and public clouds [1].
  
Task Scheduling 
 Task scheduling becomes more complex because of the transparent and dynamic flexibility 
of cloud computing system, and the different needs for recourses of different applications. Task 
scheduling strategies only focus on equity or efficiency will increase the cost of time, space, 
throughput and improve the quality of service of the entire cloud computing at the same time. The 
status information is usually provided by the cloud providers on the cloud Information Service 
(CIS) which is accessible to the schedulers. Now a day the number of cloud providers is increasing 
rapidly. The providers focused only on increasing their  revenue and they do not care about the user 
utility and other providers. So we cannot rely on the information provided by the cloud providers. 
The commercial multi-cloud environment consisting of a set of selfish cloud providers with private 
information about their resources, application schedulers should act carefully and not trust the 
information submitted by providers about the status of their resources, as there is always the 
possibility of misrepresenting private information.
 Game theory is the study of decision-making where several players must make choices that 
potentially affect the interests of the other players. Reverse game theory or algorithmic mechanism 
design is a subfield of game theory dealing with multiple selfish agents. In an abstract view, 
algorithmic mechanism design is the intersection between game theory and computer science.
 All agents know the mechanism rules. Each agent has a privately known function called type 
which is unknown for the mechanism and to other agents.  Usually, all agents take part in the 
game using their private information. Each agent has a benefit or loss depending on the outcome 
of the mechanism called valuation. The mechanism designer targets the minimization of the social 
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cost of the game; the major challenge appears when the goals of agents are conflict with it. The 
mechanisms force the self-interested agents to tell the truth are called Truthful mechanisms. The 
payment mechanisms, motivates the agents to tell the truth about their private information.
 The workflow scheduling has been emerged as programming paradigm for the distributed 
computing infrastructures such as computational Grids and Clouds. The main issue addressed in 
this paper is scheduling of workflows in a commercial multi-Cloud environment. The problem of 
dynamic scheduling in commercial multi-Cloud environment using algorithmic design is being 
addressed. Each resource is imagined as a selfish agent having some private information’s within 
them and it can be misrepresented to earn more revenue.
 The challenge is to propose an efficient scheduling mechanism with low completion time 
(makespan) and monetary cost. The previous work addressed the scheduling problem [2] in a 
commercial multi-Cloud environment using reverse auction, a new truthful mechanism for 
scheduling a single task on the set of resources was proposed. The another proposed mechanism to 
dynamically schedule workflow applications is to develop an auction-based scheduling mechanism 
for the commercial multi-Cloud environment is of five types.
1. It deals with the non-cooperation nature of scheduling game in multi-Cloud environment. 
2. It harnesses the selfish behavior of Cloud providers. 
3. This mechanism needs a small amount of public knowledge while each Cloud provider has 

a large amount of private information. 
4. The mechanism has Nash equilibrium. 
5. The approach is dynamic and easy to implement. 
 To analyze the truthfulness of the mechanism and the time and communication complexities, the 
proposed mechanism is evaluated by comparing it with two classical multi-objective evolutionary 
algorithms (MOEAs)[2].

Techniques
 The related work with its techniques is described in four main areas: Multi-Cloud computing, 
Auction-based truthful scheduling mechanisms in distributed systems, Multi-objective workflow 
scheduling, Bio-objective Scheduling Strategy.
A. Multi-Cloud computing
 In multi-cloud computing, the concept of sky computing been emerged for building a virtual site 
distributed on several Clouds. The multi-Cloud computing environment is analyzed based on its 
architectural elements and challenges. In this computing (see fig.1), the Cloud brokers are used for 
splitting the user requests to multiple service providers with the intension of decreasing the cost for 
users [3].

 Fig.1 Multi-Cloud Architecture
     The user request resources to the cloud service providers like Google, Amazon, and Go Grid 
etc..The Cloud Information Service (CIS) stores all the user details and their queries. The Brokers 
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can directly access the Cloud Information Service (CIS) to know the information about the 
resources.  The Broker layer is used to identify the selfish behavior of the cloud provider and they 
give preference to the providers who pays with low cost and their task is scheduled completed at 
demanded time.
B. Auction-based scheduling
 Market-based scheduling of resources in distributed systems is a well-studied research.S everal 
economical models like commodities market and auctions have been proposed for distributed 
systems. Also, several auction mechanisms for distributed resources in competing the selfish tasks 
been analyzed hierarchical non-cooperative game model for Grids is proposed, in which users are 
selfish agents. A well known Vickrey-Clarke-Groves (VCG) mechanism for distributed systems is 
proposed for static load balancing. The problem of load balancing in Grid systems is that it spreads 
the load on each computing node. Load balancing minimizes the average completion time of tasks. 
But this mechanism cares only about its outcome. And the payments are used to enforce agents tell 
the truth. The dynamic market-based model for resource allocation in Grids has been introduced 
[4].
     The bidding algorithm is proposed in which users look for required resources by updating their 
bids. The main impact of antisocial agents might lose on the other agents who participate in task 
scheduling mechanism on some related machines. The antisocial agents know the bid value of the 
winner which is against the assumption of presence of private information. A truthful mechanism 
is proposed for single dimension domain with (1 + ε)-factor for time is guaranteed as an optimum 
solution [5].
     The continuous double auction mechanism for scheduling tasks in Grids is proposed and the 
scheduling problem with respect to time and cost is analyzed [6].
     A market-based Continuous Double Auction model uses an instantiation protocol between the 
scheduler and resource manager. Also a market-based resource allocation model for batch jobs in 
Cloud computing clusters been proposed. The problem of this model focuses on mainly the social 
cost. It is the sum of the values gained by the allocated users [7].
C. Multi-objective workflow scheduling
 The multi-objective workflow scheduling is an NP-hard problem, and most of the scheduling 
workflows use heuristics to cover the complexity. The HEFT algorithm (Heterogeneous Earliest 
Finish Time) addresses a single objective called the makespan.
 The existing approaches of multi-objective workflow scheduling has only single objective 
optimization problem and effectively used such methods like bounded objective optimization, 
lexicographical method, scalarization, and goal programming.
 The proposed target to optimize makespan and cost is much concentrated. A budget constraint 
uses a two-phase optimization process by first optimizing makespan in LOSS and budget in GAIN 
and then rescheduling it to find a solution that satisfies the budget constraint [8].
 The implementation of each scheduling algorithm attempts to find a set of Pareto-optimal 
solutions. But in Genetic algorithms, it has high time complexity. So the problem here is that 
selection of most adequate solution from the Pareto set. For this, multi-objective list scheduling 
workflow approach been proposed and it is analyzed for four objectives: Makespan, Cost, Reliability 
and Energy [9].
 The market-oriented scheduling policies been proposed for scheduling a set of independent 
tasks in hybrid Clouds. Its main goal is to satisfy an application deadline by extending the 
local computational capacity with Cloud resources. The above-mentioned workflow scheduling 
algorithms are only static approaches. They are not concerned with the dynamic load of resources 
in a real environment.
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 All scheduling approaches assumes that the resource information are correctly provided by 
the cloud providers, but it is doubtful in commercial multi-cloud environment. The proposed 
algorithms which are designed for utility Grids are not straightly useable in Clouds. The main 
problem involved here is the multiple Clouds. Apart from the related work, the research in this 
paper[9]is to propose a truthful mechanism for dynamic workflow scheduling in a commercial 
multi-Cloud environment in presence of selfish providers. And the proposed mechanism produces 
a Pareto Optimal solution and its efficiency is proved theoretically and practically.
D. Calculating Payment
 The current cloud providers usually charge users based on a pay-as-you-go pricing model. This 
algorithm uses the multi-provider Cloud model and the two objectives: makespan and monetary 
cost. A new pricing model and truthful scheduling mechanism to find the “best” resource for 
executing a task, bi-objective scheduling strategy (BOSS) is implemented in the brokerage layer.  
The most famous result in this mechanism is the VCG, i.e., sum of the valuations of the agents[10].
 In BOSS, each task i start an auction to choose a proper resource for its execution. The task 
announces its workload to the resources, the dependencies with other tasks, and the required input 
and output. Each resource j bids by the strategy si,j = (ti,j, ci,j), which is a combination of its time 
ti,j and cost ci,j . The strategy si,j means that the resource j attempts to complete the task i until the 
time ti,j with the cost of ci, j. Each resource is allowed to bid by more than one strategy in every 
auction. 
 The issues arised in BOSS algorithm is to calculate the real completion time of a task, the 
resource must consider a number of internal details such as the virtual machine startup overhead, 
latency delay, current load, computing power, availability, ready time, communication bandwidth, 
task workload, and so on. Also, each provider externally performs these calculations. 

                                    

System Architecture
 A new pricing model and truthful scheduling mechanism to find the “best” resource for executing 
a task, Bio-objective Scheduling Strategy (BOSS) is introduced. In the proposed system, task re-
scheduling is done when the task is not completed within the time. Execution time of the task 
and cost is more concentrated in the proposed system. Then adapt the proposed mechanism to 
dynamically schedule multiple tasks on a set of resources using multiple servers in a commercial 
muti-cloud environment. The advantage is that each provider performs calculations such as real 
completion time of a task. Task workload internally and the real cost of executing a task on a 
resource is again internally calculated by the provider. In proposed system, assume that the payment 
details of all the cloud providers are private. Using VCG payment method, the premium cost of the 
cloud provider is calculated.

  Fig 2 system architecture
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Proposed Modules
 This system is done for cloud service processing to provide secure scheduling to the user issued 
tasks. The number of tasks which is given by user to the service provider. To provide the tasks to 
service provider, broker layers are used. The tasks are ranked and scheduled and assign the task to 
each resource and compute the tasks and the payment will be paid based on the time and cost of the 
resource. Later tasks are computed and rescheduling is done when more tasks are assigned to one 
particular resource.
A. Users & resources module
 The user is sending the multiple tasks to service provider through any web application. Task 
will be of any job computation, download or upload the files, etc. The cloud server resource’s 
information is stored in the cloud service information layer. 

       Fig 3. Users and resources information

B. Task Rank Module
 The users send the multiple tasks to cloud service provider. Before completing the tasks, first, 
they are ranked based on their cost. Then, these tasks are sorted in descending order based on their 
ranking.

 Fig 4. Task Rank
C. Winner allocation module
 The tasks are assigned to winner, i.e., cloud resource from the tasks list. Then, these tasks are 
loaded into particular resource. Next, the resources are used to compute the tasks.
 

Fig 5.  Winner allocation
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D. Payment module
 In this module, user will measure the payment of each resource and pay the amount to the 
resources. The payment will be calculated using difference between time and cost of the allocated 
resource. Next, calculate the utility of each resource using difference between the payment of the 
resources and real cost of the resources. If resource is assigned to one task, at same time if arrives 
another task, it is assigned to another resource without disturbing the previous one.

Fig 6 Payment module

Conclusion
 In this paper, a new pricing model and truthful mechanism for dynamic scheduling of multiple 
tasks using multiple servers in commercial multi-Cloud environment is proposed. The mechanism 
for scheduling of scientific workflows with respect to optimization of two objectives, makespan 
and monetary cost, and to prove the truthfulness of the mechanism efficiently. And also provide 
the payment details of cloud providers as public knowledge, but the existing mechanism does 
deal only as private. I n proposed system when the task is not completed within the time; the 
existing mechanism does not deal with workflow rescheduling. Later the rescheduling process will 
be assigned.
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Abstract 
There are many biometrics methods used  nowadays for the identification of a 
person. People in computer vision and pattern recognition have been working on 
automatic recognition of human faces for the last 20 years. Computer can outperform 
human in many face recognition through the development technique “eigenfaces.” 
Particularly those in which large database of faces must be searched. We use 
principal component analysis with “Eigenface” approach due to its simplicity, 
speed and learning capability. The design of the face recognition system is based 
upon “eigenfaces.” The original images of the training set are transformed into a 
set of eigenfaces E. Then, the weights are calculated for each image of the training 
set and stored in the set W. Upon observing an unknown image  Y, the weights are 
calculated for that particular image and stored in the vector  WY. Afterward, WY 
is compared with the weights of images, of which one knows for certain that they 
are facing.

Keywords: Principal component analysis, Eigen Vector, Eigen Value

Introduction
 Until Kirby and Sirovich [4] applied the Karhunen- Loeve 
Transform to faces, face recognition systems utilized either feature-
based technique, template matching or neural networks to perform 
the recognition. PCA technique which is provided by Kirby and 
Sirovich not only resulted in a technique that efficiently represents 
pictures of faces, but also laid the foundation for the development 
of the  “eigenface” technique of Turk and  Pentland  [1].  Such 
patterns,  which can be observed in all signals, could be - in the 
domain of facial recognition - the presence of some objects (eyes, 
nose, mouth) in any face as well as relative  distances between 
these objects. These characteristic features are called eigenfaces 
in the facial recognition domain .out of original image data these 
characteristics can be extracted with the help of a mathematical 
tool called Principal Component Analysis (PCA). The face space 
is described by a set of eigenfaces. By projecting a face onto the 
space expanded by eigenfaces is efficiently represented. Principal 
component analysis is applied to find the aspects of face which are 
important for identification. Eigenvectors (eigenfaces) are calculated 
from the initial face image set. New faces are projected onto the 
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space expanded by eigenfaces and represented by weighted sum of the eigenfaces. To identify 
faces, we make uses of these weights.

Eigenvectors and Eigen values
 We make use of Eigenvectors and Eigenvalues for face recognisition with PCA. So we prepare 
an initial set of face images [X1, X2, ..., Xn]. The average face of the whole face distribution is
  X = (X1 + X2 + ... + Xn )/n
 Then the average face is subtracted from each face, Xi’ = Xi - X, i = 1, 2, ... , n [Y1, Y2, ..., Yn] 
eigenvectors are calculated from the new image set [X1’, X2’, ... Xn’].
 [Y1, Y2, ..., Yn] eigenvectors  are calculated  from the new image set [X1’, X2’, ... Xn’]. These 
eigenvectors are orthonormal to each other.  These eigenfaces look like sort of face they do not 
correspond directly to any face features like eyes, nose and mouth. They are a set of important 
features which describe the variation in the face image set.

Figure no. 1
 Each eigenvector has an eigenvalue associated with it. Eigenvectors on face variation with 
bigger eigenvalues provide more information than those with smaller eigenvalues. After the 
eigenfaces are extracted from the covariance matrix of  a set  of faces, each face  is projected 
onto the eigenface space and represented by a linear combination of the eigenfaces, or has a new 
descriptor corresponding to a point inside the high dimensional space with the eigenfaces as axes. 
If we use all the eigenfaces to represent the faces, those in the initial image set can be completely 
reconstructed. But these eigenfaces are used to represent or code any faces which we try to learn or 
recognize.

Figure no. 2
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 An important feature of PCA is that by combining the eigenfaces, one can reconstruct any 
original image from the training set. Remember that eigenfaces are nothing less than characteristic 
features of the faces. Therefore original face image can be reconstructed   from eigenfaces if one 
adds up all the eigenfaces (features) I the right proportion. Starting with a preprocessed  image 
makes  the  task  of  determining  N eigenvectors  and Intensity values. This may be considered a 
vector of dimension N2.
 A database of M images can, therefore, map to a collection of points in this high dimensional 
“face space” as Γ1, Γ2, Γ3…..ΓM.        (1)
  Each face can be mean normalized and be represented as deviations from the average face by 
Φi=Γi-Ψ.  The covariance matrix, defined as the expected value of ΦΦT can be calculated by the 
equation     T         (2)
 Set of very large vectors is subject to PCA, which seeks a set of M ortho-normal vectors, un, 
which best describes the distribution of the data. The kth vector, UK is chosen such that (3)
  Is a maximum, subject to   !”  #                   (4)
 Given the covariance matrix C, we can now proceed with determining the eigenvectors u and 
eigenvalues Λ of C in order to obtain the optimal set of principal components,  a set of eigenfaces 
that characterize the variations between face images.

         

Consider an eigenvector ui of C satisfying the equation 00’   (6 )

Turk and Pentland thus suggest [1] that by selecting the eigenvectors with the largest corresponding 
eigenvalues as the basis vector, the set of dominant vectors that express the greatest variance are 
being selected. Recall, however, that an N-by-N face image treated as a vector of dimension 
N2 is under consideration. Therefore, if we use the approximated equation derived in Eq. 5, the 
resultant covariance matrix C will be of dimensions N2 by N2. A typical image of size 256 by 
256 would consequently yield a vector of dimension 65,536, which eigenvalues intractable and 
computationally unfeasible.
 Recalling that A= [Φ1, Φ2….. ΦM], the matrix multiplication of ATA results in an M-by-M 
matrix. Since  M  is  the number  of faces  in  the  database, the eigenvectors  analysis is  reduced 
from the order of the number of pixels in the images (N2) to the order of the number of images 
in the training set (M). In practice, the training set is relatively small (M<< N2) [1], making the 
computations mathematically manageable.
 The simplified method calculates only M eigenvectors while previously it was proven that there 
are mathematically N2 possible   eigenvectors. Only the eigenvectors with the largest corresponding 
eigenvalues fFrom  the   N2 set  are  selected  as the principal components.  Thus,  the eigenvectors  
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calculated  by the alternative algorithm will only be valid, if the resulting eigenvectors  correspond  
to the dominant  eigenvectors  

Consider the eigenvectors, vi, of ATA such that  0 0.  1. 
Pre-multiplying both sides by A and using Eq. (5), we obtain
   00’ 0.%    1% 0.%
    .%    1% 0.%
 Following  this  analysis,  we  construct  the  M  by M matrix L-  ATA, where and find the M 
eigenvectors, vi of L. these vectors determine linear combinations of the M training set face images 
to form the eigenfaces ui 45 657 8
 With this analysis, the calculations are greatly reduced If the no of data points in face space is 
less than the dimension of space itself, which in our case is true since M<< N2, it follows logically 
that there will only be M – 1, rather than N2, meaningful eigenvectors and so calculation becomes 
quite manageable. Where M is no of images in the training set and N2 is number of pixels in the 
image. Thus rather than calculating the   eigenvectors of   

  
 

 we  can  instead  compute  the 
eigenvectors of,  and multiply the results with A in order to obtain the eigenvectors   of  the  
covariance matrix, C  =   Recalling that, the  

  
  matrix multiplication of results 

in an M-by-M matrix.
 Since  M is the number of faces in the database, the eigenvectors analysis is reduced from the 
order of the number of pixels in the images (  ) to the order of the number of images in the 
training set (M). In practice, the training  set  is relatively small   (M<<  )  [1], making the 
computations mathematically manageable. The simplified method calculates only M eigenvectors 
while  previously it  was  proven  that there  are mathematically  possible eigenvectors.s 
demonstrated In Eq. (5) Only the eigenvectors with the largest corresponding eigenvalues from the   
set are selected  as the  principal components.   Thus,   the eigenvectors calculated by the alternative 
algorithm will only be valid, if the resulting eigenvectors correspond to the dominant eigenvectors 
selected from the    set. 

Conclusion
 An overview of the design and development of a real- Time face recognition system has 
been presented in this thesis. Although some aspects of the system are still under experimental 
development, the project has resulted in  overall success, being able to perform reliable  recognition  
in a   constrained   environment. Under static mode, where recognition is performed on single 
scaled images without rotation,a recognition accuracy of 96% has been achieved. Face location and 
normalization were performed in real-time and consistent accuracy in face detection is recorded 
with video input.

Future Work
 In a research area that is under vigorous investments and major developments, opportunities for 
future work are abundant. Improvements in the design and implementation of the face detection 
and normalization modules or any extensions that could aid in the speed and robustness of the face 
recognition system are continually in demand.

References
Turk. M. & Pentland. (1991) A. “Eigenfaces for Recognition,” Journal of Cognitive Neuroscience, 

Vol. 3, No. 1, pp. 71-86.



International Conference on  New Horizon in IT ICNHIT’ 18

SENTHAMARAI COLLEGE OF ARTS AND SCIENCE, Madurai58

Roberto Brunelli and Tomaso Poggio, (1993) “Face recognition: feature  versus  templates”,  IEEE 
Transactions  on Pattern Analysis  and Machine  Intelligence,  15(10): pp.1042-1052.

Sirovich. L. & Kirby. M. (1987) `Low-dimensional  procedure for the characterization of human 
faces”, Journal of the Optical Society of America A, 4(3), pp.519-524, 

Kirby. M. & Sirovich. L. (1990) “Application of the Karhunen- Loeve   Procedure  for   the   
Characterization of  Human Faces,” IEEE Transactions on Pattern Analysis and Machine 
Intelligence, Vol. 12, No. 1, pp. 103-108

Cottrell. G. & Fleming.  M. (1990) “Face Recognition using Unsupervised Feature Extraction,” 
Proc. Int’l Neural Network Conf., Vol. 1, Paris, France, pp. 322- 325.

Rowland. D. (1990) et al., “Transforming Facial Images in 2 and 3-D,” Proc. Imagina 97 
Conferences, pp. 159-175.

Fisher. R. (2001) “Image Processing  Teaching Materials,” Univ. of Edinburgh.
Kosugi. M (1995) “Human  Face Search and Location in a Scene by Multi-pyramid Architecture 

for Personal Identification,” System and Computer in Japan, Vol. 26, no. 6, pp. 27-38
“Average Face, (2001)” Boston University  Computer Help Desk.
Galton. F (1988) “Personal   Identification and Description,” Nature, pp. 173-177.
Cendrillon. R. (1999) “Real Time Face Recognition using Eigenfaces,” undergraduate thesis, 

Univ. of Queensland, Dept. of Computer Science and Electrical Engineering.

Web Sources
http://www.technicaljournalsonline.com/ijaers/VOL%20I/IJAERS%20VOL%20I%20ISSUE%20

II%20JANUARY%20MARCH%202012/IJAERS%2051.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.695.5656&rep=rep1&type=pdf



59

SHANLAX
International Journal of Arts, Science and Humanities

http://www.shanlaxjournals.in

Robotics and Applications

R.Vimal   
I BCA, BCA Depapartment, NMSS.Vellaichamy Nadar College
Nagamalai, Madurai

V.Shakthivel 
I BCA, BCA Depapartment, NMSS.Vellaichamy Nadar College
Nagamalai, Madurai 

T.Hariharan 
I BCA ,BCA Depapartment, NMSS.Vellaichamy Nadar College
Nagamalai, Madurai 
  
Abstract
A robot may be considered as a machine with built-in intelligence, called artificial 
intelligence. A robot replaces the role of a human being to perform a particular 
task. Several disciplines of Science, Technology and Engineering are involved 
in building a suitable robot for a specific application; thus making the field of 
robotics a highly inter disciplinary area of specialization. Robotics encompasses 
mechanical engineering, electrical & electronics engineering, (combination being 
Mechatronics), computers, manufacture engineering, material technology and 
several other fields of specialization. To build intelligence into the robot, powerful 
computers with artificial intelligence, artificial neural networks, fuzzy logic, genetic 
algorithms, etc., are involved. The paper presents a short introduction to the 
basics of robotics in the context of artificial intelligence. It gives an overview on 
robotic history, including the movies associated with the field robotics. The laws 
governing the making of robots are mentioned in this paper. Hardware and software 
requirements and working of robots are explained in the paper. An overview of 
modern robots like mobile robots, industrial robots, service robots, military robots,   
robot, BEAM robots, humanoid robots, micro bots is given in the paper. The paper 
concludes with the state-of-the-art and the near future research areas in the field of 
robotics. A collection of many different kinds of robots that are under use till date 
are shown in this paper.

Introduction
 A robot is a machine that contains sensors, control systems, 
manipulators, power supplies and software all working together 
to perform a task. Designing, building, programming and testing a 
robot is a combination of physics, mechanical engineering, electrical 
engineering, structural engineering, mathematics and computing. In 
some cases, biology, medicine, chemistry might also be involved. 
Robots can also be defined as the physical agents that perform 
tasks by manipulating the physical world. They are equipped with 
sensors to perceive their environment and effectors to assert physical 
forces on it. Robots exhibit three key elements: Programmability, 
implying computational or symbol- manipulative capabilities that a 
designer can combine as desired (a robot is a computer);Mechanical 
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capability, enabling it to act on its environment rather than merely function as a data processing or 
computational device (a robot is a machine); and Flexibility in that it can operate using a range of 
programs and manipulates and transport materials in a variety of ways.

History
 The term robot derives from the robots, meaning forced work or compulsory service, or robot, 
meaning serf. It was first used by the Czech Capek in 1918 in a  story and again in his 1921 play 
R. U. R. which stood for Rossum’s Universal Robots. Rossum, a fictional English man, us ed 
biological methods to invent and mass- produce “men” to serve humans. Eventually, they rebelled, 
became the dominant race, and wiped out humanity. The play was soon well known in English-
speaking countries.The first known functioning robot was created in the 1738 by, Jacques who 
made an android that played the flute.
 Once technology advanced to the point where people foresaw mechanical creatures as more than 
toys, literary responses to the concept of robots reflected fears that humans would be replaced by 
their creations. Frankenstein (1818), some times called the first Science fiction novel has become 
synonymous with this theme. The term ³Robotics´ was coined by Russian born American scientist 
and writer Isaac Asimov.W ith robots a reality and intelligent robots a likely prospect, a better 
understanding of interactions between robots and human are embodied in such modern films as 
Spiel berg’s A.I. (movie) (2001), Prayers,  Robot (2004) and Shakers  I Robot (2010).

Robotics and A.I
 Artificial intelligence is a theory. The base object is the agent who is the “actor.” It is realized 
in software. Robots are manufactured as hardware. The connection between those two is that the 
control of the robot is a software agent that reads data from the sensors decides what to do next and 
then directs the effectors to act in the physical world.

The Laws of Robotics
 Given by science fiction author Isaac Asimov The 1940 Laws of Robotics First Law: A robot 
may not injure a human being, or, through inaction, allow a human being to come to harm.S econd 
Law:  A robot must obey orders given it   beings, except where such orders would conflict with 
the First Law .Third Law:  A robot must protect its existence as long as such protection does not 
conflict with the First or Second Law. Asimov’s Revised Laws of Robotics (1985)Zeroth Law: A 
robot may not injure humanity, or,  through inaction, allow humanity to come to harm. First Law:  
A robot may not injure a human being, or, through inaction, allow a human being to come to harm 
unless this would violate the Zeroth Law of Robotics.Second Law: A robot must obey orders given 
it by human beings, except where such orders would conflict with the Zero the or First Law.
 An Extended Set of the Laws of Robotics The Meta-Law A robot may not act unless its actions 
are subject to the Laws of Robotics Law Zero A robot may not injure humanity, or, through inaction, 
allow humanity to   harm Law On eA robot may not injure a human being, or, through inaction, 
allow a human being to come to harm, unless this would violate  a higher-order Law Law Two A 
robot must obey orders given it by human beings, except where such   conflict with a higher-order 
Law A robot must obey orders given it by super ordinate robots, except where such orders would 
conflict with a higher-order Law Law Three A robot must protect the existence of a super ordinate 
robot as long as such protection does not conflict with a higher-order Law A robot must protect 
its existence as long as such protection does not conflict with a higher-order Law  Four A robot 
must perform the duties for which it has been programmed, except where that would conflict with 
a higher-order law The Procreation Law
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 A robot may not take any part in the design or manufacture of a robot unless the new robot’s 
actions are subject to the   Robotics.

Hardware  and software  requirements
 Sensors are the perceptual interface between robots and their environment. They are two types 
of sensors-passive sensors and active sensors.P assive sensors like cameras, which capture signals 
that are generated by other sources in the environment. Active sensors like sonar, radar, and laser 
emit energy into the environment. This energy is reacted to by objects in the environment. These 
reactions can then be used to gather the information needed. Generally, active sensors provide 
more information than passive sensors. But they also consume more power. This can lead to a 
problem on mobile robots which need their energy with them in batteries.T hese are sensors that 
either record distances to objects or generate an entire image of the environment or measure a 
property of the robot itself Many mobile robots make use of range, which measure distance to 
near by objects.T he other extreme are long-range sensors like the Global Positioning System 
(GPS). The second important class of sensors is imaging sensors. These are cameras that provide 
images of the environment that can then be analyzed using computer vision and image recognition 
techniques.T he third important class sensors. These inform the robot of its  state. To measure thea 
robotic joint motors are often equipped with shaft decoders that count the revolution of motors in 
small increments. Another way of measuring estate of the robot is to use force and torque sensors. 
These are especially needed when the robot handles fragile objects, or   exact shape and location is 
unknown.

Effectors
 Effectors are the means by which robots manipulate the environment, move and change the 
shape of their bodies.T o understand the ability of a robot to interact with the physical world we 
will use the abstract concept of a degree of freedom (DOF). We count one degree of freedom for 
each independent direction in which a robot or one of its effectors can move. 
 As an example contemplate a robot like an autonomous underwater vehicle (AUV). It has six 
degrees of freedom, three for its(x, y, z) location in space and three for its angular orientation(also 
known as yaw, roll and pitch). These DOFs define the kinematic state of the robot. This can be 
extended with another dimension that gives the rate of change of each kinematic dimension. This 
is called dynamic state.R obots with non rigid bodies may have additional DOFs. For example, 
a    has three degrees of up and down, side to side and can also rotate. Robot joints have 1, 2, or 
3degrees of freedom each. Six degrees of freedom are required to place an object,  such as a hand, 
at a particular point in a particular orientation.T he manipulator shown in Figure 1 has exactly six 
degrees of freedom, created revolute joints (R) and one prismatic joint (P). Revolute joints motion 
while the prismatic joints generate sliding motion.I f you take your arm as an example, you will 
notice, that it has more than six degrees of freedom. If you put you’re the table, you still have the 
freedom to rotate your elbow. Manipulators which have more degrees of freedom than re- to place 
to end effectors to a target location are easier to control than robot shaving only the minimum 
number of DOFs.
 Most   manipulators and robot arms are and most mobile robots are not Movement For mobile 
robots a special group of effectors are the mechanisms the robot uses for locomotion, including 
wheels, tracks, and legs. The differential of two independently actuated. 
Robot power generation: The three important things the power generation circuit of robot should 
do are:
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1.  Regulate at set voltage
2.  Supply a minimum required amount of  power 
3.  Allow for additional features based on application.

1. Regulate at set voltage: Microcontrollers (and especially sensors)are sensitive to the input 
voltage. Change in voltage may produce undesirable results.T o correct this, we use an IC called 
a voltage regulator. (Input voltage-output voltage)*current=wasted power.Since microcontrollers 
and sensors typically do not consume that much current, the wasted energy that much.T o regulate 
the voltage of motors we use witching regulator Batteries are never at a constant voltage. A6V 
battery will be at around 7V when fully charged, and can drop to 3-4V when drained. This below 
image shows how atypical battery voltage changes over time.
2. Supply a minimum required amount of power: The sum required power of all the robot 
components needs to be below the amount that the power circuit can supply.I f the power drops 
even for a fraction of a second below that is required by the robot,  Things like the microcontroller 
could reset, or sensors would give bad readings, or motors work very well.3. Allow for additional 
features/requirements, such as short circuit, ne gative voltages, noise:  Use fuses Use large 
capacitors for preventing low-frequency voltage disturbances. Use small capacitor (~10-100nF) 
for preventing high frequency disturbances.
 Robot software The Minimum specification is a PC with a Pentium III processor 800MHz or 
equivalent, 256 Mb RAM, 200MB free HD space. For larger models, a current ‘off the shelf’ PC is 
recommended. Advanced graphics performance is obtained using a standard 3D graphics card with 
hardware support for OpenGL.
 Two basic ways of using effectors are to move the robot around (locomotion) or to move other 
object around (manipulation). Motion is achieved by motors controlled by digital circuits that 
incorporate a key power semiconductor switching element called a  or silicon-controlled rectifier 
(SCR). The robot turns when only one of two parallel motors is actuated. Digital signals to the 
motor control circuitry determine which motors move at which times. The problem can range from 
very simple (e.g., turning left or right) to very complex(e.g., controlling an elbow and wrist to 
move an item from a conveyor belt to a shelf). The signals can be sent by an outside element (e.g., 
a human operator) or by internal circuitry that makes “decisions” based upon observations of the 
robot’s environment and may alter these decisions based upon whether the motion is proceeding 
satisfactorily.

Safety considerations
 Programming errors represent a serious safety consideration, particularly in large industrial 
robots. The power and size of industrial robots mean they are capable of inflicting severe injury if 
programmed incorrectly or used in an unsafe manner.D ue to the mass and high-speeds of industrial 
robots, it is always unsafe for a human to remain in the work area of the robot during automatic 
operation The system can begin motion at unexpected times and a human will be unable to react 
quickly enough in many situations, even if prepared to do so. Thus, even if the software is free of 
programming errors, great care must be taken to make a robot (especially industrial robot) safe for 
human workers or human interaction, such as loading or unloading parts, clearing a part jam, or 
performing maintenance.
Mobile robot: Mobile robots have the capability to move around in their environment and are 
not fixed to one physical location. Mobile robots are of a great deal of current research and almost 
every major university has one or more labs that focus on mobile robot research. Mobile robots are 
also found in industry, military and security environments. They also appear as consumer products, 
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for entertainment or to perform certain tasks like vacuum cleaning. Classification: Mobile robots 
may be classified by: 
The environment in which they travel:‡ and or home robots. They are most commonly wheeled, 
but also include legged robots with two or more legs (humanoid, or resembling animals or insects).
 Aerial robots are usually referred to as unmanned aerial vehicles (UAVs)‡
 Underwater robots are usually called autonomous underwater vehicles (AUVs)‡
 Polar robots, designed crevasse filled environments The device they use to move, mainly:
 Legged robot: human-like legs (i.e.an android) or animal-like legs.
 Wheeled robot.
 Tracks.

Industrial robots
 Industrial robots usually consist of a jointed arm (multi-linked manipulator) and gripper 
assembly (or end effectors) that is attached to a fixed surface.An industrial robot is defined by an 
automatically controlled, reprogrammable, multipurpose manipulator programmable in three or 
more axes. The field of robotics may be more practically defined as the study, design and use of 
robot systems for manufacturing (a top-level on the prior definition of robot). Typical applications 
of robots include welding, painting, assembly, pick and place, packaging and palletizing, product 
inspection, and testing, all  high endurance, speed, and precision.8.3. Service robots Service robots 
assist human beings typically by performing a job that is dirty, dull, distant, dangerous or repetitive, 
in cluding household chores. They typically are autonomous and/or operated by a build in control 
system, with manual .

Types
Industrial: Industrial service robots carry out simple tasks, such as examining welding, and more 
complex harsh environment  as aiding in the dismantling of nuclear powers stations.
Domestic: Domestic performs tasks that humans regularly perform around their homes such as 
cleaning floors, mowing the lawn and pool maintenance. They can also assist the disabled and 
infirm as well as becoming robot butlers. Vacuum cleaner ‡
Scientific: Robotic systems perform many functions such as repetitive tasks performed in research. 
These range from the multiple repetitive tasks made by gene samplers and sequencers, to systems 
which can almost replace the scientist in designing and running experiments, analyzing data and 
even forming hypotheses.A utonomous scientific robots perform tasks which humans would find 
difficult or impossible, from the deep sea to outer space.8.4. Military robot:  Military robots are 
autonomous robots or remote-controlled devices designed for military applications. On the ground, 
robots have been deployed as mine sweepers and for bomb disposal. The robot would also regularly 
scan barcodes of stored it passed and reported any missing items. The main advantage of using 
robots in military is “Machines don’t get tired. They don’t close their eyes. They don’t hide under 
trees when it rains and they to their buddies ... A human’s  detail on guard duty drops dramatically 
in the first 30 minutes ... Machines 

Tele robot
 Tele robotics is the area of robotics concerned with the control of robots from a distance, 
chiefly using wireless connections (like Wi-Fi, Bluetooth, the Deep Space Network, and similar),” 
tethered” connections or the Internet. It is a combination of two major subfields,  and presence Tele 
operation means “doing work at a distance,” although “work” may mean almost anything. The term 
“distance”   vague: it can refer to a physical distance, where the operator is separated from the robot 
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by a large distance, but it can also refer to a change in scale, where for example in robotic surgery 
a surge on may use micro-manipulator technology to conduct surgery on a microscopic level.  tele 
manipulator (or tele operator) is a device that is controlled remotely by a human operator. If such a 
device has the ability to perform autonomous work, it is called a 
 Robotics. Some people have a very technical interpretation of this, where they in consist that you 
must have head-mounted displays in order to have tele presence.O ther people have a task-specific 
meaning, where “presence” requires feeling that you are emotionally and socially connected with 
the remote world.I nterfaces : A  robotic interface can be as simple as a common MMK (monitor-
mouse-keyboard) interface. While this is not immersive, it is inexpensive. Tele robotics driven by 
internet connections are often of this type. 
 A valuable modification to MMK is a joystick, which provides a more intuitive navigation 
scheme for planar robot movement.D edicated tele presence setups utilize ahead mounted display 
with either single or dual eye display, or an interface with joystick and related button, slider, trigger 
controls.F uture interfaces will merge fully immersive virtual reality interfaces and real-time port 
video instead of computer-generated images. Another example would be to use a directional 
treadmill with an immersive display system so that the robot is driven by the person walking 
or running. Additional modifications may include merged data displays such as Infrared thermal 
imaging, real-time threat assessment, or device schematics

BEAM robot
 The word “beam” in BEAM robotics is an acronym for Biology, Electronics, Aesthetics, and 
Mechanics. This is a term that refers to a style of robotics that primarily uses simple analogue 
circuits, such as comparators, instead of a microprocessor in order to produce an unusually simple 
design (in comparison to traditional mobile robots) that trades flexibility for robustness and 
efficiency in performing the task for which it was designed. Exceptions to the convention of using 
only analog electronics do exist and these are often colloquially referred to as “mutants.” BEAM 
robots typically  a set of the aforementioned analog circuits (mimicking biological neurons)which 
facilitate the robot’s response to its working environment.8.7.Humanoid robot A humanoid robot 
is a robot with its overall appearance based on that of the human body.I n general humanoid robots 
have a to a head, two arms and two legs --although some forms of humanoid robots may model 
only part of the body, for example, from the waist up.S ome humanoid robots may also have a 
‘face’, with ‘eyes’ and ‘mouth fiction, in had been  around since the 1990s.they were now being 
used by advanced medical facilities to help doctors navigate arteries by remote control, observe 
live intravenous video transmissions, 
 And locate arterial blockages without ever lifting a scalpel. Advances in can technology, 
lightweight energy, absorbent materials, and micro made the a reality. It is are also using biological 
motors(DNA) as power sources. They can scavenge power from surroundings in the form of 
vibration or light energy. Can swim through the human bloodstream. Known as³Proteus´, this small 
piezoelectric motor measures a mere 250 micrometers times the width of a human hair.T hey could 
be used to explore caves and large areas. They have spinoff capabilities for helping the military to 
search caves and buildings. Nowadays, owing chiefly to wireless connections, like Wi-Fi the micro 
communication capacity has risen, so it can coordinate with to carry out more complex tasks.A  
swarm of robots on Mars

Conclusion
 There are many applications of robots in today s world like for industrial purpose, military 
purpose, domestic purpose and many more. There are much research is as associated with the field 
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of robotics  in bringing an improvement in the present technologies, and then we can expect new 
ways of using robots which will bring new hopes and new potentials. The research areas associated 
with an robotics.
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Introduction
 The Google lens is good capture photos and its reality.T he Google 
lens app and Google lens was designed at may 2017.Google company. 
The lens attached by the mobile camera. This advanced Augmented 
Reality tool can recognize and understand whatever you’re looking 
at and offer any essential information you require. However, Google 
Lens already looks to be the first AR experience that would change 
our minds. Google Lens would be built into the Google Assistant AI, 
which can be used on the latest Android phones as well as iPhones. 
The idea is that you simply point your camera at your surroundings 
and the Lens can identify what you’re looking at and use its smarts 
to work out what you need; be it real-time information or some other 
service. Here’s what we know so far about Google Lens, and how it’s 
set to change the way we use our mobiles.

Fig 1: Google lens photos

Types of Google lens 
 Not only Google lens using mobile phones and cameras. It used 
many devices some device shown below
• Contact lens
• Google class lens   
• Google office lens
Architecture of Google lens:
 Google lens is currently available for pixel, and the pixel xl, pixel 
2xl.
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Step 1. Looking out for a Google lens
 Google Assistant by squeezing your pixel2  and pixel, and the pixel xl, pixel 2x .you have first 
generation pixel phones,  simply long press on the home button.  

 
Fig2: step1 open google lens

 Now we will see the Google lens icon for right corner

Step 2.allow to accessing a camera
 Tap on the Google lens icon for the first time, it will ask a small question, what the visual search 
can assistant can to? 

                                         
Fig3: google allow the photo

 Will you tap to continue below button. We tag after on the button, Google will ask for permission 
to allow the camera access. Tap on allow and are you set.

Step 3. Try out Google lens
 Now, we open a Google lens; we can tap anywhere in the viewfinder to know About the object 
in questions .will we take the photos and send to your friends to clear and high-quality pixel photos. 

4. Impressive object recognition and real-time information
 Existing Augmented Reality apps can kind-of recognize some real-world objects when we point 
your phone’s camera at them. This usually offers up simple information on a manufactured product, 
such as the online price and a basic description.
 However, Google Lens goes a clear step behind this by recognizing a more greater range of 
objects, including also natural stuff. For instance, focus on flowers, long view and ask Google Lens 
what it is and we shall be told the species and given any information’s to we require, pulled straight 
from the web. Handy if we have any allergies.
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 This feature will work for pretty much any object we can think of. For instance, we can point 
your smartphone camera at landmarks, zoo animals, birds and other interesting things immediately 
read up on whatever we are looking at. Been served up a random dish and want to know what you 
are about to eat? Fully Google Lens will be able to identify and told you what is on your plate. 
 Google Lens will also offer up reviews of any shops, restaurants and other services that you are 
aiming your camera. You will be able to see the star ratings and reviews right there on your phone 
screen.

5. Automatic assistance in Google Assistant
 As well as delivering vital info on your surroundings, Google Lens can also do smarter stuff. 
For instance, aim your phone’s snapper at a sticker featuring a WiFi network ID and password 
and Lens will identify it such. We will then be offered the option of connecting to that network 
automatically. No fiddling around entering those details manually.
 We can point your camera at a billboard for an upcoming concert as you’re passing a theatre. 
Google Lens will figure this out and offer up a number of options. You can save the concert in 
your Google Calendar, hunt for tickets online, play music from the featured band via an online 
streaming service and so on.

6. Integration into Google Photos
 If you want to get information on photos you’ve already taken, good news. Google Lens will 
be fully integrated into the Photos app as well, to offer smart info on stuff already in your albums. 
This includes smart automation too, so, for instance, you can automatically dial a number on a slip 
of paper that you took a shot of.
 Google has not announced a specific release date for Google Lens just yet, but you can expect it 
to arrive in a future update to the Google Assistant. 
 We first saw a preview of Google Lens during Goog i/o in May. Then, during a special event on 
Wednesday, Google took time to show off more of Google Lens. Here are some examples of what 
Lens can do:
• Identify the type of flower in a photo 
• Provide details about a movie based on a poster 
• Show reviews and ratings for a business based off the storefront.
• Scan a flyer or document and identify email address, phone numbers, etc. 
 In short: Lens will scan photos you’ve snapped or saved and provide additional information 
about what is in the photo.

 
 Google Lens has a Share feature that outputs an image to any app, alongside any recognized text. 
Images taken with Lens appear in general Assistant history alongside the accompanying search 
result.
 Lens in Assistant is set to roll-out in India, the UK, Australia, Canada, and Singapore on devices 
with English set as the default language. It’s still early days for Lens, as it remains in a  “Preview” 
state. And if you don’t have a Pixel or Pixel 2, you’re out of luck — Google hasn’t said when Lens 
will come to other devices. Here’s hoping that changes soon.
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7. Google contact lens
 The lens consists of a wireless chip and a miniaturized glucose sensor. A tiny pinhole in the lens 
allows for tear fluid to seep into the sensor to measure blood sugar level. Both of the sensors are 
embedded between two soft layers of lens material. The electronics lie outside of both the pupil 
and the iris, so there is no damage to the eye. There is a wireless antenna inside of the contact that 
is thinner than a human’s hair, which will act as a controller to communicate information to the 
wireless device. The controller will gather, read, and analyze data that will be sent to the external 
device via the antenna. Power will be drawn from the device which will communicate data via 
the wireless technology Plans to add small LED lights that could warn the wearer by lighting up 
when the glucose levels have crossed above or below certain thresholds have been mentioned to be 
under consideration The performance of the contact lenses in windy environments and teary eyes 
is unknown.  The prototypes being tested can generate a reading once per second

Fig 4: Google contact lens

Conclusion
 The Google lens using very easily and naturally tag photos for our smart phones and some other 
device. And share the photos to any smart phone applications to friends. Google contact lens also 
very useful because offast read and capture any photos visualize to any information to stored in 
Google contact lens. 
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Abstract
In every organization, employee administration is especially very essential. It is 
a characteristic generally practiced in all workplaces. Employee Identification 
and personal verification technologies are becoming an enormous concern to 
organizations because of increase in security violation and operation scam [1].  
Attendance management is performs of managing in a work location. Both private 
and public segments, the traditional method of taking employees attendance is by 
signing on paper is very time consuming and insecure, for this reason inefficient.  
Preserving these records for a long time adds to the complexity of the assignment [2].  
Biometric technology that involves the recognition and confirmation of individuals 
by evaluating the human body uniqueness has been generally used in a mixture of 
the feature of life for different purposes, for the most part significantly as regards 
the issue of staff attendance.  The technology support attendance system, such as 
smartcards and bio-metrics are projected which trim down human participation and 
fault.  This paper reveals improvement of attendance management system based on 
face recognition performance on large databases

Introduction
 Despite the variety of advantages of the biometric system and its 
impact on a mixture of work areas across the globe, most biometric 
technology users face the issue of significant the exact and accurate 
biometric technology system that will be cost-effective in solving 
particular problems in detailed environment [3]. The traditional 
approach for taking attendance has a weakness.  As this method 
is used, several employees are helping their colleagues by signing 
in their attendance in case of their absence in the organization [4].  
For this reason, a new technical system needs to be developed 
which will help in solving the problems related to the calculation 
of average attendance and maintaining the record for each student. 
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The biometrics-based attendance system reduced human involvement and errors.  A secure and 
valuable identity management system plays a significant role in the successful deployment of an 
attendance management system. In this paper, proposed the role of character selection in face 
recognition from the perspective of sparse representation.

Attendance Management System
 Attendance management is a major part of human resource methods.  Traditionally, worker’s 
participation is made. Moreover, in various institutions, and academic organizations, attendance is 
also a especially important criterion is used for various purposes.  The traditional method involves 
the use of sheets of paper or books in taking student attendance.  This happens a direct result the 
worker’s just needed will satisfy. Unacceptable attendance reasoned by unscheduled absences and 
delays because a disruption in work, involves productivity, and creates morale problems when 
workloads are shifted to other employees.  The proposed algorithms in automatic attendance 
management systems using Computer vision and face recognition algorithms and join together 
both in the process of attendance management. The methods make use of an off-line iris recognition 
management system that can conclude all the process together with capturing the image of iris 
recognition.

Face Recognition 
 Human faces are maybe the majority comprehensively studied object in image-based recognition.  
Face recognition has been in advance attractiveness for a long time in a variety of fields of human-
computer interaction. Additionally, face recognition method is broadly used for automatic biometric 
security control, document verification and criminal investigation etc.  In recent years, many 
techniques have been developed for biometrics such as neural network platforms [6].  The desktop 
application developed, all the list of registered employee’s particulars is stored.  The attendance is 
marked against the name of the employee that is present and then attendance is marked onto the 
web portal according to their presence. 

Figure 1: Face Recognition of Employee Attendance System

Proposed System
 The proposed attendance system mainly consists of four phases namely, Image acquisition, Face 
detection, Feature Extraction and Face recognition.
Image Acquisition: The Image acquisition system consists of the camera that captures the images 
of the employees and sends it to the image preprocessing and then sends for face detection.
Face Detection: It is a fundamental part of the face recognition system.  Face detection involves 
the separation of the image into two parts namely, face and background.
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Figure 2: Four main phases of Face recognition System

Feature Extraction: Employee face patches are extracted from images.  It covers, information 
packing, dimension reduction, salience extraction and noise cleaning.  In this system mouth, nose 
and eyes are extracted.
Face recognition: The captured employee image compared with the stored image.  If the employee 
image is matched with the stored image then the face is recognized.  The recognized particular 
employee attendance is recorded.
The major steps involved in the proposed system:
•  Employee will mark his attendance using face recognition technique on the gate.
•  Weekly or Monthly report of attendance will be automatically generated.
•  Employee Attendance along with comments will be stored.
•  Management can view employee information on a web portal.
 
 The proposed employee attendance system introduces a new automatic employee face recognized 
attendance management system.  Face recognition authentication into the process of employee 
attendance management.  The enrollment process of attendance management system is carried out 
by an Administrator.

Conclusion
 Automated employee attendance management system has been predicted for the reason of 
dropping the errors that occur in the traditional manual attendance system. Employees arrive to 
work late and leave early, some sign attendance for others and a few do not come to the job but still 
collect salaries. The improvement of every organization depends highly on the efficient attendance 
management of its employees. This will present the essential security and ability that is mandatory 
for the development of the organization. The system has been integrated using face recognition 
technology that will capably facilitate the organizations handle the attendance of their employees 
which will very much improve the development of organizations.
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