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ABSTRACT 

The Issues of risk-free multicast of data streams across a multihop wireless ad hoc network has been dealt with 

respect to this analysis. So as to fix the particular issues of ad hoc networks a dynamic multicast group 

management protocol has been endorsed. The prime concept behind it is, the group users dynamically take part 

in the stability of multicast group thereby decreasing the communication and computation strain on provider. 

To assess that a node is permitted to connect the group, as well as a related abrogation system. A Hierarchical 

Anonymous Authentication Topology (HAAT) has been endorsed is a novel stable communication model, that 

has been designed for WSNs.In one part HAAT applys harsh Source sensor access control to deal with the either 

liberate competitors in addition to spiteful Source sensors. On the other part, it provides challenging Source 

sensor confidential stability close to either antagonist with a range of different network bodies. HAAT is a 

collection of affirmation and prime agreement protocol developed based on our HAAT.As per the research the 

HAAT is convenient to numerous stability and confidentiality related problems. 
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I. INTRODUCTION 
 

For  steady dispersion as well as spreading of data through wireless multihop ad hoc networks (MANET) is one 

significant study challenge is the way to control the data accessibility to the bunch of permitted nodes. Encoded 

data should be decoded simply through permitted members. The group stability should be managed while ne 

users enroll/exit as well as a node is terminated. The challenge described as below: provided single source 

multicasting a data stream with numerous receivers that connect/exit the multicast program, the aim is to 

develop a minimal protocol which enables permitted nodes and just permitted nodes to retrieve the data stream 

multicast through the source node. Hence the steady multicast group management protocol must consider erratic 

links, nodes portability and restricted communication and calculation ability of the nodes. 

Mohamed Younis et al endorsed novel Tiered Authentication technique for Multicast traffic (TAM) great 

measure heavy ad-hoc networks nodes are assorted in to clusters. Multicast traffic found in the same cluster 

implements single means of range so as to validate the communication provider. Cross-cluster multicast traffic 

comprises a message authentication codes (MACs) which are stand on a collection of keys or ideas. Every 

cluster makes use of unique subset of keys to check it’s concerning unique grouping of authentic MACs in the 

message classify to validate the provider. Therefore TAM integrates hidden data irregularity and time 

uncertainty or abnormality standards also makes use of network clustering to minimize expense and assure 
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scalability. Mohamed Younis et al endorsed design  provided inspiration, it has been suggested here a novel 

layered protocol makes use of vicinity to minimize the communication difficulty of steady multicast for active 

groups of mobile multihop nodes. It has been intended to minimize the entire network communication expenses 

employing any form of group link or join. 

The support has been quadruplicated as below: 

Security: accomplishes specific common verification and an essential group between Source sensors and relay 

sensors also between Source sensors independently. Hence it limits either illicit network usage from liberate 

competitors and spiteful Source sensors and spiteful assaults as a result of sneaky relay sensors. 

Anonymity: Simultaneously allows freelance unknown verification between Source sensors and relay sensors 

also two-sided unknown verification among any two Source sensors. Hence ensure Source sensor privacy and 

confidentiality. 

Accountability: Allows Source sensor responsibility to control Source sensor characteristics thereby WSNs from 

getting impaired and assaulted. Network communications continually checked regarding arguments and 

illusions, and also permits transformative Source sensor abrogation to ensure spiteful Source sensors might be 

evicted. 

Sophisticated Source sensor privacy: Permits Source Sensors to expose smallest data possibility when maintains 

or conserves responsibility. Source sensor behaviors in HAAT, is a complete data like network Source sensors 

since group users regularly communicate with WSNs in various functions and perspectives. Instead of revealing 

complete individual data, a disagreement about a provided communication program must exclusively link based 

on the functions/perspective data regarding the Source Sensor. 

HAAT is the very first effort to arrange a responsible security structure with a complex confidential security 

system customized for WSNs.Additionally HAAT sets a sound foundation for developing other top level 

security and confidentiality that is unknown communication. 
 

II. RELATED WORK 
 

Past study in the field of steady and secure multicast has primarily centered on wired networks along with 

several methods had been endorsed looking at numerous limitations in [16-29]. The primary constraints of such 

algorithms that they had not been developed for multihop wireless ad hoc networks. The design of a rational key 

tree is a most popular method in which group users are connected with leaves thereby providing all the users all 

the keys. The root key is the group key concept enables minimizing the communication expense for key 

revision, in case of group account modification, to O(log M) in which M is the range of group users. Numerous 

plug-ins had been endorsed to address the stability or security in [14], node dependent group dynamic in [31], 

and time variant group dynamic in [19, 26]. Plug-ins to wireless networks had been initially described in [32] 

and numerous secure multicast protocols had been endorsed in [33-35].Above protocols deals with either 

challenges associated to portability and instability. Anyways the protocols are primarily centered on single hop 

wireless networks in which base stations or satellite beams deal with significant locations. Substantial energy 

preserving could be attained for secure multicast across ad hoc networks through inserting the nodes on the key 

tree as per the actual area. The endorsed heuristics deals with the situation of active groups in which the nodes 

are non-portable or with quite less portability. 

Mohamed Younis et al presented a novel Tiered Authentication strategy for Multicast traffic (TAM) for high 

degree heavy ad-hoc networks. Nodes are arranged into clusters. Multicast traffic in the equivalent cluster 
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applies one-way range is classifies to validate the information resource. Cross-cluster multicast traffic contains a 

message authentication codes (MACs) which banks on a groups of keys. Every cluster employs a distinct subset 

of keys to check for its different collection of logical MACs in the message so as to authenticate the source.The 

field of securing ad hoc and sensor network attained significant attention in the past couple of years and 

numerous methods and protocols had been endorsed key pre-dispersion to permit secured connectivity, security 

towards assertion of work in [36-38], implementing equity in [39], verification and stability of data streams. 

Such numerous methods are balancing our task in protecting the ad hoc network. 

By disabling ends of communication link Onion Routing attains privacy in [11]. An Onion routing network is 

made up of a range of integrated Onion routers (ORs) where every OR has a number of public/private keys. 

Every OR understands the topology of the Onion network plus the public keys of the other ORs.The destination 

source sensor referred as the Onion Proxy (OP) for the Source sensor which demands an private communication 

might appeal to an OR on which it relies.The destination Source sensor and its OP is secured from its rivalries 

through the communication between the both. The OP wraps up a route or path which is made up of group of 

ORs and build an "Onion" employing the public keys of the routers on the way. The "Onion" is built in such a 

manner that most of the interior portion is the message to the desired location. The information is covered or 

encoded in a systematic way like the Ors looks in the route. The moment an OR acquires the Onioned 

information it employs its private key to remove that is decoding the "Onion", to get in a systematic way like 

subsequent hop and the session key. Then it delivers the remaining "Onion" to the later hops. This process is 

reiterated till the "Onion" achieves final OR, that removes preceding level or layer of the "Onion" and get the 

passage in an order , is the final location. 

In an Onion route simply the proxy is aware of the initial and end or destination router .Whatever OR in the 

route simply aware of its preceding hop and subsequent hop. For both external and internal assaulters as 

encryption or decryption (encoding or decoding) is development at each OR.Its tough to connect any two links 

to the same route. Hence a communication moving through the Onion routers, the entering OR and the outlet 

OR are unable to connect.Whenever will find a numerous links, it is difficult to enter and exit the two 

communication ends concerning connections which employs onion routing. 

To skip the modification "Onion"in the route settled stage perhaps offer adversary clues regarding routing in 

plan, an "Onion" should be cushioned while section of it is in series has been studied and eliminated,to ensure 

the extent of the "Onion' for an internal viewer to get the routing in order.It has been recommended ,if most of 

Onion routers in aprivate route is N,the Or will build message of N "Onions" to establish an Onion route.A 

router decodes all "Onion"s,while a router gets the "Onions “and obtain the routing information simply from the 

initial one in [10].

  

 

2.1 Group Signature 
Chaum and van Heyst in 1991 presented a Group signature strategy, is a relatively latest cryptographic concept 

in [9]. A group signature strategy is a method for permitting group users to subscribe a communication with 

respect to the group. In contrast to normal signatures, that provides privacy to the subscriber that is an examiner 

can just determine that the users of any group has signed. A legal squabble is an exceptional situation, where 

any group signature is usually "opened" through specified group management to generate plainly known the 

characteristics of the signature's creator.Certain group signature strategies maintain annulment in which group 

users might be incapable. Boneh and Shacham forecasted a most latest group signature strategy in [8] has a 
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completely brief signature length in [10].This strategy is relies on the next two issues that are assumed to be 

difficult. Let 1 2,G G  , 1 2,g g as described on top. 

 

III. PROBLEM FORMULATION AND THE SCHEME OVERVIEW 

3.1 Network Architecture and System Assumptions 
The three-layer structure under the administrator of a network operator (NO) points to a metropolitan-scale 

WSN. The network operators utilizes numerous APs and relay sensors thereby developing a perfectly linked 

WSN which handles the complete region to network Source sensors that is the residents. Further the Network 

Source sensors sign up to the network operator for the solutions and apply their mobile customers to easy access 

of the network from anywhere inside the city. The subscription of network Source sensors will probably 1. 

Finished/revived as per Source sensor- operator contract in a disrupted fashion or 2) In the matter of 

debate/assault, actively terminated by NO. 

It has been assumed that downlink from a relay sensor to all Source sensors inside its area is one hop same as in 

[4], [11].Conversely, the uplink from a Source sensor to a transmit sensor might be single or multiple hops. A 

network Source sensor need to send packets in various hops to a relay sensor outside its direct transmission 

range. Network Source sensors help one another on passing on the packets to relay sensors. It has been supposed 

that all the network traffic need to move over a relay sensor apart from the communication between the two 

direct adjacent Source sensors. It has been anticipated that the communications back and forth of a relay sensor 

will develop most of the traffic in a WSN in [12] thereby minimizing the routing difficulty from the Source 

sensor’s angle involves the duty. 

It is supposed that communication through relay sensors previously known protected networks, and hence 

relates them. The WSN is supposed to be implemented repeatedly in thought which allows annulment of unique 

relay sensors are not going to impact network link. It has been thought of an offline trusted third party (TTP) 

that reliable for concealing the information it holds. TTP is important during the process implementation and 

can find a protected channel between TTP and every network Source sensor. 
 

3.2 Threat Model and Security Requirements   
WSNs are vulnerable to both static and dynamic assaults ,as a result of the open medium and spatially displayed 

nature The unaggressive assaults incorporates eavesdropping when active simulation to  relay sensor 

collaboration. It has been taken into account an antagonist for a functional risk system is capable of eavesdrop 

all network communications plus add arbitrary bogus messages. Also the antagonist can settle and manage the 

less number of Source sensors and relay sensors referred to its alternative. Also establish rogue relay sensors to 

phish Source sensor usage. The performance of the antagonist incorporate 1) prohibited and irresponsible 

network usage, 2) the confidentiality authentic network Source sensors, and 3) denial-of-service (DoS) assaults 

in opposition to service availability. 

There are some crucial privacy specifications in order to ensure that a WSN performs correctly properly and 

firmly as intended are presented below: 

•   Source and relay sensor shared authentication and key agreement: To prevent mutual illegal network access  

and Phishing assaults, both relay and source sensor uniformly authenticate one another and also establish a 

common pair wise symmetric key for validating the session and encoding the message. 
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•   Hop Level Sensors mutual authentication and key agreement: Source sensors through cooperation, 

authenticating one another to monitor message relaying and routing. Symmetric keys provides session 

authentication and encoding of message are standard one and should be managed effectively across the similar 

traffic. 
 

IV. HAAT: HIERARCHICAL ANONYMOUSAUTHENTICATION TOPOLOGY 
 

It has been noticed during developing HAAT that, unlikely available private responsible cryptographic 

primitives like blind mark and group signature strategy, meets the thought provided reliability and security 

demands. Blind signature and group signature strategies could merely provide joining secretly, whereas HAAT 

requires Source sensor accountability, thus revocable privacy. Prevailing group signature strategies provide 

revocable privacy, however unable to maintain complex Source sensor security. It enables a group signature 

strategy has been customized through merging with onion ring scheme to convoke every requirements. HAAT 

developed on the onion ring oriented group signature divergence through additionally combining this into the 

validation and key contract protocol model. 
 

4.1 HAAT Key Management 
Below arranged processes are implemented in an offline means through all the possibilities in HAAT, especially 

NO, a TTP, relay sensors, network Source sensors, and Source sensor group managers. HAAT performs under 

bilinear groups with isomorphism and specific originators also as in Section 2.1. HAAT also utilizes hash 

functions and 0H and H, with respective ranges 2
2G and pZ .The information beneath primarily employs in [8]. 

NO is liable for the key generation operation. Especially NO continues as below  

1. Select a generator 2g in 2G uniformly at arbitrary and set 1 2( ).g gy¬ Select pR Zg *

¬
and set 2w g g= . 

2. Select *
i pgrp R Z

¬  
For a subscribed source sensor group I, 

3. Using g , generate an SDH tuple ,( , , )i j i jA grp x by selecting *
j px R Z

¬
such that 0i jgrp xg + + ¹ , and 

setting 1/( )
1

i jgrp x
ijA g g + +¬ . 

4. Repeat Step 3 for a pre-organized number of times that are collectively conesented by NO and the Source 

sensor group manager iGM . 

5. Send {[ , ], , ) }i i jGM i j grp x j"
 
  

6. For every Source sensor group. 

7. Send TTP: ,{[ , ], ) , }i i j jGM i j A x i jÄ " through channel,. 

Additionally, NO prepares every relay sensor kMR a public/private key pair, denoted by ( , )k kRPK RSK . Each 

relay sensor also gets an accompanied public key 

{ , , , },k k k NSKCert MR RPK ExpT Sig=  

Before accessing the WSN, a network Source sensor has to  check Source sensor groups. For each such Source 

sensor group i, a network Source sensor juid provide group private key : 
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1. iGM  sends ( , , , )j i juid i j grp x  as well as the related system parameters. 

2. iGM  requests TTP to send ,( , , )j i j juid i j A xÄ by providing the index [i, j]. 

3. juid assembles his group private key as ,[ , ] ( , , )i j i jgsk i j A grp x= . 

Note that in our setting, 

• iGM  only keeps the mapping of ( ( , , , ))j i juid i j grp x but has no knowledge of the corresponding ,i jA . 

• TTP has to mapping of ,( ( , ))j i j j iuid A x grpÄ as it sends juid this information. But TTP has no 

knowledge of the corresponding jx or ,i jA . 

Here, juid signs on the messages it receives from iGM  and TTP under ECDSA-160, and sends back iGM  the 

equivalent signature. 
 

4.2 Source and Relay Sensor Mutual Authentication and Key Agreement 
To access the WSN, a network Source sensor follows the source and relay sensor  when a relay sensor is within 

his direct communication range. 

1. The relay sensor kMR first picks a random nonce *
R pr RZs and a random generator g in 1G and then 

computes .Rr
kg MR further signs on g Rrg  , and the current time stamp 1ts , using ECDSA-160. MRk then 

broadcasts 

1, , , , ,R

k

r
RSK kg g ts Sig Cert CRL URL      (M.1) 

Here, CRL and PACKET denote the relay sensor certificate revocation list and the Source sensor revocation list, 

respectively.  

Compute 1 2 ,i jT u andT A va a¬ ¬ by selecting an exponent . ( )p i j pRZ Set grp x Za d a¬ + Îs . Pick 

blinding values , xr ra , and pr RZd s . 

Compute helper values 1 2,R R , and 3R  : 

1 2 2 2 2, ( , ) . ( , ) . ( , ) ,xr r r rR u R e T g e v w e v ga a d- -¬ ¬ and 3 1 . .xr rR T u a-¬ Compute a challenge 

value pc ZÎ using H: 

2 1 2 1 2 3 .( , , , , , , , , , )j Rr r
pc H gpk g g ts r T T R R R Z¬ Î  

Compute , ( )x x i js r c s r c grp xa a a= + = + + and .ps r c Zd d d= + Î Obtain the group signature 

on 2{ , , }j Rr rg g ts as 

[ , ] 1 2( , , , , , , ).gsk i j xSIG r T T c s s sa d¬  

Compute the shared symmetric key with kMR : 

, ( ) jR rr
k jK g= . 

Unicast back to kMR  

2 [ , ], , ,j Rr r
gsk i jg g ts SIG . (M.2) 
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Upon receipt of (M.2), kMR carries out the following to authenticate juid : 

Check Rrg and 2ts make sure the freshness of (M.2). 

Check that [ , ]gsk i jSIG  

Compute û and v̂ using (1), and their images 

u and v in 1 ˆ ˆ: ( ) ( ).G u u andv vy y¬ ¬  

Retrieve 1 2,R R and 3R as: 

1 1/s cR u Ta¬%  

2 2 2 2 1 2( , ) . ( , ) .( ( , ) / ( , )) ,z ss cR e T g e v w e T w e g gd-¬%  

And 3 1 . .z ssR T u d-¬%  

Check that the challenge c is correct: 

2 1 2 1 2 3? ( , , , , , , , , , ).j Rr rc H gpk g g ts r T T R R R
=

% % %    (2) 

For each revocation token A ÎPACKET, check whether A is encoded in 1 2( , )T T by checking if 

2 1ˆ ˆ( / , )? ( , ).e T A u e T v
=

   (3) 

kMR is now assured that the current Source sensor is a legitimate network Source sensor, although kMR does 

not know which particular Source sensor this is. kMR Further computes the shared symmetric key as 

, ( )j Rr r
k jK g= and sends back juid : 

,
, , ( , , ),j jR R

k j

r rr r
K kg g E MR g g      (M.3) 

Upon successful completion of the protocol, the relay sensor and the Source sensor is uniquely identified 

through ( , )j Rr rg g . 

 

4.3 Hop Level Sensors Mutual Authentication and Key Agreement In HAAT 
Adjacent genuine network Source sensors may help to relay each other’s traffic. To this end, two network 

Source sensors within each other’s direct communiqué range first authenticate each other and produce shared 

secret pairwise key as follows: 

1. juid picks a random n once *
j pr R Z

¬
and computes where jrg is obtained from the inspirational messages 

broadcasted by the current check relay sensor.  

2. Upon receipt of ( .1)M% , Iuid c Iuid  Further checks if the signature is produced from a revoked group 

private key following Step 3c, as in Section 4.2.  

3. Iuid is assured that the in progress Source sensor it communicates with is legitimate. Iuid proceeds to 

pick a random nonce *
I pr R Z

¬
and computes Irg . Iuid further signs on ,j Ir rg g , and current time stamp 2ts , 

using an suitable group private key gsk[t, I] of his. Iuid also computes the shared pairwise session key 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                        ISBN: 978-81-931039-3-7 

1432 | P a g e  

as , ( ) .j I

j I

r r
r rK g=  then replies Iuid  

2 [ , ]., , ,j Ir r
gsk t Ig g ts SIG      ( .2)M%  

3. Upon receipt of ( .2)M% , juid first delay window. juid checks whether 2ts - 1ts  is within the satisfactory 

delay window. juid also examines [ , ]gsk i jSIG and PACKET as juid did above. If all checks succeed, juid is 

also certain that its communicating counterpart is legitimate. juid Computes the shared pair wise session key 

as , ( ) jI

j I

rr
r rK g= . juid Finally replies Iuid  

, 1 2, , ( , , , ).j I I I

r rj I

r r r r
Kg g E g g ts ts=      ( .3)M%  

Upon receipt of ( .3)M%  and successful decryption of
, 1 2( , , , ).I I

r rj I

r r
KE g g ts ts=  Iuid is assured that 

juid has effectively completed the authentication protocol and predictable the shared key for their succeeding 

communiqué session, which is uniquely recognized through ( , )j Ir rg g . 

 

V. PERFORMANCE ANALYSIS OF HAAT 

5.1 Performance Analysis 
Communication overhead (see figure 1): In HAAT, Both authentication and key agreement protocols need only 

three-way communication among relay sensors and network Source sensors and among network Source sensors. 

HAAT poses minimum additional communication overhead on network Source sensors to relay sensors. In 

messages (M. 1 ), ( .1)M% , and ( .2)M% , a network Source sensor only needs to broadcast a group signature to 

accomplish the authentication function. Group signature difference in the scheme proposed in [8], the signature 

comprises two elements of 1G and five elements of 1G . When using the curves described in [19], one can take p 

to be a 170-bit prime and as a group 1G , where each element is 171 bits. Thus, the total group signature length 

is 1,192 bits or 149 bytes. With these parameters, security is about the same as a standard 1,024-bit RSA 

signature, which is 128 bytes [8].  

Computational overhead ( see figure 2): In HAAT, the signature generation and verification are two important 

operations. By design, HAAT adopts an asymmetric-symmetric hybrid approach for session authentication to 

decrease computational cost. Network entities (both relay sensors and network Source sensors) execute 

exclusive group signature operation to authenticate each other only when establishing a new session; all 

subsequent data exchanging of the same session is authenticated through a highly efficient MAC-based 

approach. 

Storage overhead: In HAAT, network Source sensors may carry resource-constrained persistent devices such as 

PDAs and smart phones to access the WSN. Therefore, storage overhead for each network Source sensor should 

be reasonable to modern pervasive devices. As is shown in our scheme description, each network Source sensor 

in HAAT needs to store two pieces of information: his group private key and the related system parameters. The 

group private key for each Source sensor just contains 1 group element of 1G and 2 elements of *
pZ . If we 

choose p to be a 170-bit prime and as a group 1G with each group element of 171 bits, the group private key for 
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every Source sensor just consumes 511-bit memory, which is insignificant for modern pervasive devices. The 

most memory-consuming parts are the system parameters, which may contain codes to describe the bilinear 

groups ( 1G  and 2G ), the bilinear pairing function (e), the isomorphismy , the hash functions 0 1( )H andH , 

and the signing function ECDSA-160. Fortunately, the needed code size for each part could be in the magnitude 

of kilobytes as is studied in prior work such as [20]. Therefore, it should be affordable to most of the modern 

pervasive devices. 

 
Figure 1: Communication Overhead Representation by the Usage of Bandwidth 

 
Figure 2: Computational Overhead Representation by the Usage of Energy Resources 

 

VI. CONCLUSION 
 

In this paper, we proposed HAAT, to set up an liable security framework with a complicated Source sensor 

privacy protection model tailored WSNs. The group signature scheme[8] that combined with onion ring strategy 

[31]. We then built HAAT on this new model by further integrating it into the authentication and key agreement 

protocol design. On one hand, HAAT enforces strict Source sensor access manage to cope with mutually free 

riders and spiteful Source sensors. On the other hand, HAAT offers complicated Source sensor privacy 

protection against both adversaries and different other network entities. 
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ABSTRACT 

Live VM migration is a verydominant tool for cluster administrators, allowing parting of hardware and 

software considerations, consolidating clustered hardware into a single coherent management domain and 

facilitates fault management, load balancing. Live Migration is a planned scenario. In live migration move a 

running virtual machine from one host to another host with no perceived downtime for the VM.  During 

migration there maintain TCP connections of the guest OS. VM is not aware of the migration and is considered 

as black box. Current system is based on future load prediction mechanism. VM resource allocation and 

optimized migration is done on this factor. During this VM migration, there is no suitable criteria for unique 

identification and location of VM that means which VM is migrated and where to be migrated. POLVM is based 

on a Cloud Booster Algorithm. In this system VM resource allocation mechanism carried out through by 

considering both Node weights and future prediction. To produce a better approach for solving the problem of 

VM resource migration in a cloud computing environment, this paper demonstrates Adaptive Genetic Algorithm 

based on VM resource migration strategy to accomplish system load balancing. 
 

Key words: Cloud Computing, Optimized Migration, Adaptive Genetic Algorithm, Cloud Booster 

Algorithm, Virtual Machine 
 

I. INTRODUCTION 
 

The cloud is a next generation platform that provides dynamic resource pools, virtualization, and high 

availability. Today, we have the ability to utilize scalable, distributed computing environments within the 

confines of the Internet a practice known as cloud computing. Cloud computing is the concept implemented to 

decipher the daily computing problems, likes of hardware software and resource availability unhurried by 

computer users. The cloud computing platform guarantees subscribers that it sticks to the service level 

agreement (SLA) by providing resources as service and by needs. However, day by day subscriber needs are 

increasing for computing resources and their needs have dynamic heterogeneity and platform irrelevance. But in 

the cloud computing environment, resources are shared and if they are not properly distributed then it will result 

into resource wastage.  

Another essential role of cloud computing platform is to dynamically balance the load amongst different servers 

in order to avoid hotspots and improve resource utilization. Therefore, the main problems to be solved are how 

to meet the needs of the subscribers and how to dynamically and efficiently manage the resources. 

Live OS migration is an extremely powerful tool for cluster administrators, allowing separation of hardware and 

software considerations, and consolidating clustered hardware into a single coherent management domain. If a 
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physical machine needs to be removed from service an administrator may migrate OS instances including the 

applications that they are running to alternative machine(s), freeing the original machine for maintenance. 

Similarly, OS instances may be rearranged across machines in a cluster to relieve load on congested hosts. In 

these situations the combination of virtualization and migration significantly improves manageability .In case of 

overloading, migration process can be performed on VMs running on single server and it can efficiently utilize 

the available resources. A much more efficient scheduling technique is being used which will allow for proper 

migration of VM processes holding good for green computation. 

Resources are shared in the cloud computing environment and if they are not properly distributed then the result 

will be resource wastage. In Infrastructure-as-a-Service (IaaS) clouds, dynamic resource allocation is exploiting 

by the parallel data processing frame work [1].This system fits well in a cloud for efficiently parallelizing 

incoming set of tasks using large data. [2] The key concept in enabling the “computing-as-a-service” vision of 

cloud- based solutions is Virtualization. Efficiency of resource usage and dynamic resource provisioning 

capabilities [3] of the VM are improved by the help of VM related features such as flexible resource 

provisioning and live migration. 
 

1.1 Advancement in Migration Algorithms 
The migrations can be classified into two namely: compulsory migration and split-warm migration. The 

compulsory migration is the one which is happening due to the overloaded servers (i.e., hot spot migration). The 

optimized resource utilized VM is the Warm VM. The maximum attempt will be to increase the warm range 

(the difference between the hot threshold and cold threshold). The split-warm migration is happening in between 

the warm VMs for assuring the optimized resource utilization. The distribution of the resources in the system is 

being done randomly amongst the VMs. So the resources can be over allocated or under allocated in the VMs. 

Thus POLVM proposed an efficient method so as to ensure the proper utilization of the resources during 

migration.  
 

1.2 Requirement of Adaptive Genetic Algorithm  
Adaptive Genetic algorithm is a random searching method that has a better optimization ability and internal 

implicit parallelism. It focuses on the system load balancing. If overloading occurs, then it helps VM migrate 

from overloaded physical machine to other, where the VM can run effectively. With the advantages of adaptive 

genetic algorithm, this paper presents effective scheduling strategy of VM resources in cloud computing 

environment. 
 

II. LOAD BALANCING 

2.1 Load Balance in IP Networks 
These steps should be used to configure TCP/IP only if you choose not to use Network Load Balancing 

Manager to create your cluster. When configuring Network Load Balancing, you can use either Network Load 

Balancing Manager, or you can access the Network Load Balancing Properties dialog box through Network 

Connections. It is essential that you enter the dedicated IP address first, in the Internet Protocol (TCP/IP) 

Properties dialog box (not in the Advanced TCP/IP Settings dialog box), so that all outbound connections made 

from this host (for example, Telnet or FTP) are initiated with this address. 
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TCP/IP is the only network protocol that should be present on the cluster adapter. You must not add any other 

protocols (for example, IPX) to this adapter. Be aware that if you are using Network Load Balancing to load 

balance Point-to-Point Tunneling Protocol (PPTP) servers, you must use two network adapters on each cluster 

host although Network Load Balancing does not need to be installed on both adapters. When load balancing 

PPTP, the hosts cannot have a dedicated IP addresses configured. 
 

2.2 Load Balance in Cloud 

The goals of cloud balancing in cloud are similar to those associated with traditional GSLB (Global Server Load 

Balancing) ensure the availability[10] of applications while simultaneously maximizing performance, regardless 

of the location or device from which users are accessing the application. Whether that access point is within an 

organization’s data center utilizing private cloud resources or via a cloud provider, DNS requests are sent to the 

most appropriate location. These technical goals are met through a combination of application and network 

awareness and collaboration between the global application delivery solution and local load balancing solutions. 

By coordinating across application deployments in multiple data centers, whether in the cloud or traditionally 

based, organizations can, through careful monitoring of capacity and performance-related variables, achieve 

optimal application performance while ensuring availability. 
 

2.3 Load Balance Through Migration 
Individual hosts have finite hardware resources, and are susceptible to failure. To mitigate against failure and 

resource exhaustion, hosts are grouped into clusters, which are essentially a grouping of shared resources. The 

Manager is able to ensure that no single host in a cluster is responsible for all of the virtual machines in that 

cluster. Conversely, the Manager is able to recognize an underutilized host, and migrate all virtual machines off 

of it, allowing an administrator to shut down that host to save power.  

Available resources are checked as a result of three events:  

· Virtual machine start - Resources are checked to determine on which host a virtual machine will start.  

· Virtual machine migration - Resources are checked in order to determine an appropriate target host.  

· Time elapses - Resources are checked at a regular interval to determine whether individual host load is in 

compliance with cluster load balancing policy.  

The Manager responds to changes in available resources by using the load balancing policy for a cluster to 

schedule the migration of virtual machines from one host in a cluster to another. Load balancing policy is set for 

a cluster, which includes one or more hosts that may each have different hardware parameters and available 

memory. The load balancing process runs once every minute for each cluster in a data center. It determines 

which hosts are over-utilized, which hosts under-utilized are, and which are valid targets for virtual machine 

migration. The determination is made based on the load balancing policy set by an administrator for a given 

cluster. There are three load balancing policies:None, Even DistributionandPower Saving.  

a) Load balancing policies- None: If no load balancing policy is selected, virtual machines are started on the 

host within a cluster with the lowest CPU utilization and available memory. To determine CPU utilization a 

combined metric is used that takes into account the virtual CPU count and the CPU usage percent. 

b) Load balancing policies-Even Distribution:  An even distribution load balancing policy selects the host for a 

new virtual machine according to lowest CPU utilization. The maximum service level is the maximum CPU 
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utilization that is allowed for hosts in a cluster, beyond which environment performance will degrade. The even 

distribution policy allows an administrator to set a maximum service level for running virtual machines.  Host 

resources are checked once per minute, and one virtual machine is migrated at a time until the host CPU 

utilization is below the maximum service threshold. 
c) Load balancing policies: Power Saving: A power saving load balancing policy selects the host for a new 

virtual machine according to lowest CPU utilization. The maximum service level is the maximum CPU 

utilization that is allowed for hosts in a cluster, beyond which environment performance will degrade. The 

minimum service level is the minimum CPU utilization allowed before the continued operation of a host is 

considered an inefficient use of electricity. The even distribution policy allows an administrator to set a 

maximum and minimum service level for running virtual machines. If a host has reaches the maximum service 

level and stays there for more the set time, the virtual machines on that host are migrated one by one to the host 

that has the lowest CPU utilization. The process continues until the host CPU utilization is below maximum 

service level. If a host CPU utilization falls below the minimum service level the virtual machines are migrated 

to other hosts in the cluster if their maximum service level permits. When an under-utilized host is cleared of its 

remaining virtual machines, it can be shut down by an administrator to preserve power.  

 

III. SYSTEM MODELAND OPTIMIZATION OBJECTIVES 

In this section, the system model and the optimization objectives that are mean file unavailability, mean service 

time, load variance, energy consumption and latency are presented in detail. 
 

3.1 System Model 

The cloud storage cluster supports an efficient method for sharing data and other resources, and it focuses on 

providing and publishing storage service on the Internet which is sensitive to application workloads and user 

behaviors. The key component of the cloud storage cluster is the distributed file system. Google File System 

(GFS), Hadoop Distributed File System (HDFS) and Amazon Simple Storage Service (S3) are three famous 

examples. 

Here , we suppose that the cloud storage cluster is composed of m independent heterogeneous data nodes 

PM1,PM2, ... ,PMj, ... ,PMmstoring a total of n different files f1, ... ,fi, ... ,fn. Fig. 1 shows the system model of our 

parallel optimized Live Migration.  

 
Fig 1. System Model  

The optimized migration strategy is used to distribute n files into m data nodes. We assume that each access to 

file fi is a sequential read of the entire file, which is a typical scenario in most file systems [1]. And we do not 
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consider file partitioning, and thus, each file must be allocated entirely onto one data node. This does not restrict 

the generality of our scheme as each file partition can be treated as a stand-alone file. So the problem we 

addressed is statically or dynamically assigning no partitioned files in a cloud storage cluster where the file 

accesses exhibit Poisson arrival rates and fixed service times. In this article, we only consider that all the data 

are ‘‘write-once, read-many’’ [2], and thus no data consistency mechanism is needed. 
 

3.2 Optimization Objectives 
Multi-objective optimization problem [5] consists of optimizing a set of objectives. Some of which might be 

conflicting with one another. For example achieving better mean file unavailability might require creating 

additional migrations. Similarly, placing migrated replicas on the data servers with the lowest disk space 

utilization might not be ideal from the latency minimization perspective. The problem on hand deals with these 

conflicting objectives by evolving a set of solutions that compromise these conflicting objectives. 

The quality of solutions obtained by parallel optimization is inherently dependent upon how well the objectives 

are formulated.In this section, we model each of the objectives in detail. 
a) Mean file unavailability (MFU) 

The first objective of the cloud storage cluster is to provide the highest availability for files. Let the decision 

variable U(i,j) equals to 1 if the file f iexists on data node Dj, otherwise it equals to 0. Let us denote p j as the 

failure probability of data node Dj(1 ≤ j ≤ m). Failure probabilities of data nodes are drawn randomly and they 

can be updated by tracking the history of data nodes in the system. As each file has some replicas and they are 

distributed in different data nodes. The whole file will be unavailable if and only if all replicas of this file are 

unavailable, and all replicas are independent of each other. So the probability of file fi unavailable is defined as 

follows.So the probability of file fi unavailable is defined as follows: 

   (1) 

The availability of file fi can be calculated by 

   (2) 

 Mean file unavailability objective function MFU is modeled through the following function: 

MFU=  ×     (3) 

b) Mean service time (MST) 

The secondary objective is to minimize mean service time which describes the ability of the system process rate. 

Less mean service time means faster process ability of the storage system. Placing popular files in data nodes 

with better performance and infrequently accessed files in those data nodes with relatively weak performance is 

able to improve the average service time of the system. Let st(i,j) be the expected service time of file fi on the 

data node Dj 

 (i,j)=     (4) 

Where Si is the size of file fi and TPj is the transfer rate of the data node Dj.

MST=  ×     (5) 

c)  Load variance (LV) 

Data node load variance is the standard deviation of data node load of all data nodes in the cloud storage cluster 

which can be used to represent the degree of load balancing of the system. The lower value of load variance, the 
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better load balancing is achieved. Since the combination of access rate and service time of the file fi accurately 

gives the load of it, the load l(i,j) of fi which is on the data node Djis defined as follows : 

The load of data node Dj can be calculated by 

l(j)=      (6) 

So the mean load of the system can be expressed by 

L=      (7) 

d) Energy consumption (EC) 

 The total energy consumption[8] is mainly composed of renewable energy consumption (RE) and cooling 

energy consumption (CE). RE and CE are to be minimized. Recent studies has shown that the power 

consumption by servers can be accurately described by a linear relationship between the power consumption and 

utilization. In this article, we utilize real data on power consumption provided by the results of the 

SPECpowerbenchmark . 

Let Q denote the coefficient of performance (COP) in data node Dj. Under the principles of thermodynamics, 

COP highly depends on the indoor and outdoor temperature (Tin and Tout). Q is defined as follows: 

Therefore, energy consumption objective function EC is given by the following 

EC = 1+      (9) 

e)  Mean latency (ML) 

Minimizing latency is important for any storage system. Minimizing latency depends on utilizing high 

bandwidth channels, as high bandwidth channels yield lesser latency. Thus, it is better to place popular files in 

data nodes with high bandwidth to minimizing their latency. 

ML=      (10) 
 

IV. PROPOSED SYSTEM 

4.1 Parallel Optimized Live VM Migration 
 Our scheme depends on taking the historical system information and feed it to an Virtual Machine where we try 

not only to keep file availability, mean service time, load variance, energy consumption and latency within 

constraints, but in addition we try to optimize file availability, mean service time, load variance, energy 

consumption and latency in order to find different trades offs between these objectives. Since there is more than 

one objective, we are doing Adaptive genetic optimization to find the optimal Load which has to be migrated 

and achieve efficient job allocation and Load Balance. . Recent studies has shown that the power consumption 

by servers can be accurately described by a linear relationship between the power consumption and utilization. 
 

4.2 System Architecture 
Proposed system architecture design create and implement Cloud booster algorithm for VM allocation which 

reduce hot spot nodes in the cloud and to design and implement the managing of overloading process to Migrate 

VM from overloaded PM to overcome overloading. The system design is shown in Fig.2. In Client Node the 

user can submit task to the Cloud Controller, which distribute the job among parallel nodes. Job Allocator is 

responsible for allocating the job among the parallel nodes. While allocation it will consider the results from the 

future predictor. After the allocation of jobs to the cloud nodes. They will do the jobs independently in cloud 

nodes. The results will be sent back to the cloud controller. A future predictor is need to predict the future 
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resource needs of VMs. One solution is to look inside a VM for application level statistics by parsing logs of 

pending requests. Doing so requires modification of the VM which may not always be possible. Instead of 

making our prediction based on the past external behaviors of VMs. It measures the load on every minute and 

predicts the load in the next minute. Based on the prediction result, the given jobs will be distributed to the 

cloud nodes. 

 
Fig.2.Proposed System Architecture Design 

· Cloud Node (Requestor) gets the job request from user to cloud controller. 

· Cloud booster algorithm will calculate current allocation & Node capabilities. 

· Future predictor will predict the future loads based on the allocation details from the job allocator. 

· Job allocator allocates the jobs based on the allocation sequence from the cloud booster. 

· Hot cold pool manager gets the allocation details from the job allocator, and finds which all nodes are in hot 

and cold threshold. 

· Based on the node load details from the Hot cold pool manager, the Migration manager overload detector 

will finds the victim job and remote node, where it can be able to migrate the victim job. 

· PMs gives the results back to user through cloud controller. 
 

4.3 Scheduling 
Scheduling [6,7] run through cost model. Let consider the following cost factor: ωibe the cost per instruction for 

processing unit iand βj indicates the delay cost of job j. Suppose, M machines with N jobs and assign these N 

jobs into M machines (N=M), in such an order that following condition can be satisfied.From user side, finish 

time (T f) must be less than the worst case completion time (Twcc), scheduling must be done such way to 

preserve QoS and to avoid possible starvation as: 

T f ≤ Twcc    (11) 

j and Tf is the estimated finish time, when job j is assigned to processing unit i. Thus overall cost to execute all 

M jobs can be given by: 

C=    (14) 
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Thus, cloud provider’s aim is to schedule jobs (i.e find a permutation: N→M such a way which minimize the 

value of:  

Min(C) = min [ ]  (15) 

As there are M number of machines and N number of jobs and assuming that all machines are capable to 

perform any job, then there are total M ∗N numbers of way to assignment. And if M = N, then it need M! 

assignments, which has an exponential complexity O (M!). 

With the principle of scheduling all participating processors stopped computing at the same time instant, the 

closed-form formulas for both processing time and workload fraction for each processor are derived. We also 

consider cost-based multi- scheduling on a compute cloud environment. 

In load scheduling domain [6] so far, an optimality criterion [2] is used to derive an optimal solution as follows. 

It states that in order to obtain an optimal processing time, it is necessary and sufficient that all the sites that 

participate in the computation must stop at the same time. Otherwise, load could be redistributed to improve the 

processing time.  
 

V. EFFICIENT JOB ALLOCATION AND MIGRATION 
 

The objective of this paper is to design and implement Adaptive Genetic Algorithm [4] which manages the 

overloading process to Migrate VM from overloaded PM to overcome overloading and reduce hot spot nodes in 

the cloud and the Cloud Booster Algorithm provides a scheduling strategy to enable effective load balancing. 

When the loads are distributed to the nodes without considering their processing capacities it would affect the 

response time of the system. 

 

5.1 Cloud Booster Algorithm 
This algorithm has 3 phases. 

1. Node weight calculation phase. 

2. Load distribution or Job allocation phase. 

3. Execution of job in parallel processing framework. 

In node weight calculation phase, Resource information of a particular machine is retrieved. Resource factors 

for calculating weight for a particular machine is tabulated as follows: 

Table 2. Resource Information 

Resource 
Sample Value for a Machine Weight Constant 

CPU Speed(GHZ) 2.4 0.5 
Main Memory(GB) 2 0.4 
CPU Utilization 0.013 0.5 
Memory Utilization 0.536 0.4 

Here CPU Utilization and Memory usage are negative factors and the Available CPU and Memory are the 

positive factors. CPU has greater impact on the performance of a machine comparing to memory or other 

factors. So it has maximum weight constant. Weight for the above machine configuration is calculated as 

follows: 

Memory Utilization = (Total Memory – Used Memory) / Total Memory 
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CPU Utilization = Total CPU Usage of Processes / No. of Processes 

Available CPU = Clock Speed * (1 – CPU Utilization) 

Available Memory = Main memory * (1 – Memory Utilization) 

For converting each parameter into same scale between 0 and 1, divide each value with the maximum value. 

Then weight for each resource is separately determined. 

CPU Weight (WCPU) = Available CPU * Weight constant for CPU 

Memory Weight (WMem) = Available Memory * Weight constant for Memory. 

Weight for current load (WLoad) = Current load * Weight constant for load 

Weight of Machine = WCPU + WMem – WLoad 

In Load distribution phase [9] select the best parallel machine for job allocation. Here job Size is considered as 

load. Before job allocation, find the job percentage required by each machine. This is calculated by using the 

formula. 

Required job percentage for a machine say X, px = Wx / ∑ Wi, here ∑ Wi is total weight of all the nodes. 

After estimating Job volume for each machine based on their node weightage parallel execution of task is started 

in parallel processing system and output is generated. 
 

5.2 Adaptive Genetic Algorithm 
Algorithm 1. Adaptive Genetic Algorithm.  

Initialize the parameters: Node weight, job allocation 

 Generate a population_sequence P randomly; 

generation ←   1; 

while    generation ≤ max_gendo 

 Clear the new population_sequence P’; 

 Use a Load Predictor function f(·) to evaluate each individual Weight in P; 

while|P’| ≤ N do 

 Select four  sequence from P; 

 Perform crossover with rate pc; 

 Perform mutation with rate pm; 

 Insert the offspring_sequence to P’; 

endwhile 

  P ←  P’; 

  generation ← generation + 1; 

endwhile 

Initial Sequence - Here we generate n chromosomes randomly. The following three steps can be iterated for n 

times. Consider 4 sequences.and do the following steps. 

5.2.1 Selection 

· Generate 2n sequences. 

· First copy n sequences from initial sequences. 

· Generate n remaining sequences as randomly select sequences from initial sequences with best fitness value. 

Repeat these n times then we get 2n sequences. 
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Generate 8 Sequences by copying above 4 and Generate other 4 as follows . Generate two random number r1, r2 

if rank of r1 < r2 select r1 otherwise select r2. For example r1=4 and r2=3 then select r2 because rank of r2 < r1 

and set as sequence 5. 

5.2.2 Cross Over 

· Generate 2n sequences. 

· First copy n sequences from selection sequences.  

· Remaining n sequences are generated as combining the “selection sequences” 

5.2.3 Mutation 

· Generate 2n sequences. 

· First copy n sequences from Cross over sequences. 

· Remaining n sequences is generated as randomly select a sequences from above & Perform some changes 

in the sequence. 

Sort these sequences on rank base, select first n sequences with min weight.Sort these 8 sequences on rank base, 

select first 4 sequences with minimum weight. 

                                                                      (16) 

R -  Rank 

Nvm - Number of jobs 

Wi  - Weighting time of ith Job 

Pi - Communication Cost of ith Job 

Ti - Idle time ith VM 

Ci - Migration cost of ith Job 

Consider Following Allocation 

 

 

 

 

 

 

 

Fig. 3. Job Allocation 
Waiting Time of Job 9: 6 

Here highest waiting time 7 (job 10) 

PW (Percentage of waiting time) = Sum (waiting time for each job) / (highest waiting time * number of jobs) 

Idle time of p4=1, Highest idle time=4 (p3) 

PI (Percentage of idle time) = Sum (idle time for each node) / (highest idle * number of nodes) 

Suppose p3 is considered as costly node with 10 Rs/sec, But Job j2 is allocated to p4 (have 5 Rs/Sec) and job 

length=4 sec, Income=4*5=20. Suppose this job run in p3, income=4*10=40 

So profit lose=40-20=20. 

 

P1 1 9 10 

 

P2 3 6 

 

 

p3 4 5 7 

    

 

p4 2 8 

 Time 0 1 2 3 4 5 6 7 
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PC(percentage of communication cost)=Sum (communication cost of each node) / (Maximum communication 

cost * number of jobs). 

PP(percentage of replication cost)=Sum(replication cost of each node) / (Maximum replication cost * number of 

jobs). 

Rank= PC + PP + PW + PI 

             Here ,we select sequence with minimum rank. In this way Adaptive Genetic Algorithm generates optimized new 

sequence. During this generation, AGA minimizes rank. Here rank is the sum of waiting time, communication 

cost, replication cost and idle time.  So these generations minimize above factors. 
 

VI. IMPLEMENTATION 
 

Proposed system evaluate and analyze the performance of different Virtual Machine by the use of cloudsim.  

6.1 The Expression of Load 
The summation of all the running VMs on a physical machine can be termed as the load of the physical 

machine. If we assume that the T is the best time duration to monitor historical data i.e., from current time to the 

last T minutes will be the historical data zone, which will be used to solve the load balancing problem. 

By using the variation law of the physical machine load, we can split T into n subsequent time intervals. 

Therefore, T becomes [(t1- t0), (t2 - t1),…,(tn - tn-1)]. 

The time interval k can be defined as (tk – tk-1). If the load of a VM is stable in all the periods then V(i, k) 

refers to the load of VM i in the interval k. 

 By using the above definition, we can define the average load of VM on physical server Pi in time cycle T is 

    (17) 

By using the above average load definition of VM, we can calculate the load of the physical machine for last T 

interval by adding all the loads of the VMs present on the physical machine. So, the expression to compute the 

load of physical machine Pi is as follows: 

  (18) 

The virtual machine V needs to be deployed on the current system. We have the resource information [8] for 

Virtual Machine V, and from that we can estimate the load of the VM as V’. Therefore, when the VM V is 

joined to every physical server, we can calculate the load of each Pi as follows: 

         (19) 

6.2 Results 
The Cloud Booster algorithm provides an effective dynamic load balancing method in heterogeneous cloud 

environments. In order to test the performance, a graph is plotted with Job size or load on X axis and response 

time on Y axis. 

Parallel processing setup is constructed with 3 different machines. Each machines having different processing 

capacity. Data sets are obtained from giving inputs of different job size and response time is noted. From the 

above data, performance can is plotted separately for Cloud booster and it is clear that as load increases, 

proposed system performed exceptionally well and response time of job is considerably reduced. In existing 

system, as load increases response time is also increased linearly. That is response time is very high for task 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                        ISBN: 978-81-931039-3-7 

1447 | P a g e  
 

having larger job size. To analyse the behaviour of the adaptive genetic algorithm with VM scheduling, we got a 

scheduling details within 0.5 micro seconds for following inputs.After a no of rounds of various inputs, we can 

realize that as number of rounds increases we got better scheduling data, i.e. scheduling job with minimum 

waiting time, Consumer cost, provider idle time and maximum provider benefit. The VM loads are balanced on 

every physical node and also the system load variation parameter is also achieved. As a result, we can conclude 

that the adaptive genetic algorithm has quite a better globally astringency and it can come closer to be the best 

solution in very little time. These results are shown in Fig. 6. 

We can observe that by using a dynamic ratio load balancing favoring the faster provider, the overall network 

throughput is higher. This ensures that all of the download and upload operations complete within a nearly 

similar time frame, and hence the “tail time” is effectively mitigated. As a result, the wireless radio of the tested 

mobile device can switch to idle state earlier, which could lead to lower battery energy consumption.          

 
Fig. 4. Performance Diagram for Different Parameters Against Number of Iteration 

 

VII. CONCLUSION 
 

Proposed system analyze the parallel optimization problem for Live VM migration in cloud. We introduce an 

Adaptive Genetic Algorithm to characterize the service process in which VM should migrate to where in cloud 

and achieve load balance. The proposed system overloaded nodes has to be optimized and the resources in under 

loaded node can be redistributed amongst the other resource-starving nodes. After performing proper migration, 

the underutilized node can be turned off and this will in turn contribute towards more energy conservation. It 

allows business customers to scale up and down their resource usage based on needs. Different organization 

provides same service with different service charges and waiting time. So customers can select services from 

these cloud providers according to their criteria like cost and waiting time. We have presented the design, 

implementation, and evaluation of Parallel Optimized Live Migration for an efficient resource management in 

cloud computing. We use Cloud Booster Algorithm for finding the node’s capabilities and job allocation and 

Adaptive Genetic Algorithm for VM migration. Our algorithm achieves both overload avoidance and energy 

saving for systems with multi-resource constraints. In future enhancement will propose a new algorithm for 

resource scheduling and comparative with existing algorithms for reducing the number of migration. 
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ABSTRACT 
Knowledge discovery in databases(KDD) is the process of fnding useful information and patterns in data. Data 

mining is the process of discovering useful(hidden) patterns in data, knowledge extraction, information 

discovery, exploratory data analysis, information harvesting and unsupervised pattern recognition. This 

knowledge can be used for taking various strategic decisions as well as finding the solutions towards the 

improvement of the system. The education system of a nation influences, progressive nation building. It plays a 

vital role in the personal growth of a student and the social development among all. In this paper emphases on 

changes in student expectations and institutional performance. This paper mined Student satisfaction that how 

effectively campuses what students expect, need, and want. These self-analyses assist institutions to measure 

their students’ satisfaction with a wide are able to determine their strengths as well as weakness. In this paper, 

the classification task is used to estimate student satisfaction from college. Classification is a form of data 

analysis that extracts models describing important data classes. Such models, called classifiers, predict 

categorical class labels. Id3 algorithm approach for learning, decision trees from training tuples. This 

algorithm spawned a flurry of work on decision tree induction. ID3 technique is used to build a decision tree, its 

depend on information theory and attempts to minimize the expected number of comparisons. The ID3 algorithm 

constructs by using the Rapid miner tool. 
 

Key Word: Data Mining, ID3 Algorithm, Student Satisfaction, Classification 
 

I. INTRODUCTION 
 

Customarily, college have dignified one aspect of student only, institutional performance. However,  for utmost 

influence and precision, satisfaction should be viewed within the context of student expectations. For example, 

the availability of parking and the excellence of teaching method continually external as areas of high 

dissatisfaction to students across the college. But when asked to specify the position of these areas in their 

overall educational experience, students attitude, practical training and teaching method comparatively low. 

Thus, the interrelationship between significance and satisfaction is vital to a fuller understanding of student 

observations. 

Data mining is the use of algorithm to extract the information and patterns derived by the KDD process. The 

main motive of the data mining process is to take information from a data set and transform it into meaningful 

information for further analysis. Data mining has a various types of techniques. The common data mining tasks 

are predictive model and descriptive model. A predictive model makes an excepted about data values using 
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known result found from various data. Predictive modeling may be made based on the use of historical data. A 

descriptive model identifies relationships or patterns in data. 

Data Mining can be used in the educational field to enhance the understanding of learning process to focus on 

finding, extracting and validating variables related to the student learning process. Mining in educational 

environment is called Educational Data Mining.  

The classification process involves learning and classification. In learning by using classification algorithm, the 

training data were analyzed. In the classification accuracy of the classification rules is estimated by using test 

data. 

Decision tree algorithms, tree-shaped structures that represent decision sets. They generate rules, which are used 

for the classification of data. Decision trees are the supportable technique for building understandable models. 

Once the tree is built, it is applied to each and every tuple in the database and result in a classification for those 

tuples .  
 

II. RELATED WORK  
 

Data mining in standard education is a recent area of research and this field of research is making at higher rates 

because of its developments and progressive in educational institutes. 

Romero and Ventur a 2007[1] have conducted a survey for the years between 1995 and 2005, where they 

analyzed of different types of educational systems and how data mining can be applied to each of them. 

Furthermore, they explain the data mining techniques that have been applied to educational systems grouping 

them by task.  

Al-Radaidehetal 2006[2] applied decision tree as a classification method to evaluate student data in order to find 

which attributes affect their performance in a course. Mohammed M. Abu Tair & AlaaM. El-Halees 2012[3] use 

educational data mining to discover knowledge that may affect the students’ performance and Baradwaj and Pal 

2011[4] Used the decision tree as a classification method for evaluating students’ performance.  

S. Kumar Yadav, J. P. Nagar, 2012[7] used application of DM in higher education, All University/HEI Key 

responsibilities are provide quality education to its shareholders. Its not only the obligation for the establishment 

of high level of knowledge, but also the essential for effective delivery of education that’s why students attain 

their learning objectives without any problem.  

The application Of  DM in higher education is the survival of an suitable setup that supports the institution in 

ruling and collecting all educational data in a centralized system. This system could be a Quality Assurance 

Information System, which monitors, analyses and reports all factors related to evaluating and improving the 

quality of services provided by the institution.   

M. Chalaris, An Tsolakidis, C.Sgouropoulou, I. Chalaris. 2011[6],  In this case, the Quality Assurance Unit of 

TEIA has newly developed such a system that supports all departments of the institution in the assessment 

process and, ultimately, improving the educational processes by the application of data mining techniques on the 

educational data stored in its repositories.  

M. Chalaris, I. Chalaris, Ch. Skourlas, An. Tsolakidis, 2012[5], In this paper As a first modeling technique used 

cluster analysis conducted on the data derived from the theoretical course questionnaire. They have been used 

the k-means algorithm, in order to find out if there is a faculty that has better averages in the attributes of the 

questionnaire regarding all three directions and compare it with the percentage of study duration for each 

Faculty.  
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III. METHODOLOGY 

3.1 ID3 Algorithm 
In decision tree learning, ID3 (Iterative Dichotomiser 3) is an algorithm invented by Ross Quinlan used to 

generate a decision tree from the dataset. ID3 is typically used in the machine learning and natural language 

processing domains. The decision tree technique involves constructing a tree to model the classification process. 

Once a tree is built, it is applied to each tuple in the database and results in classification for that tuple. The 

following issues are faced by most decision tree algorithms: 

• Choosing splitting attributes 

• Ordering of splitting attributes 

• Number of splits to take 

• Balance of tree structure and pruning 

• Stopping criteria 
 

3.2 RapidMiner (formerly YALE) is the world-wide leading open-source data mining solution due to the 

combination of its leading-edge technologies and its functional range. Applications of Rapid Miner cover a wide 

range of real-world data mining tasks. Use Rapid Miner and explore data Simplify the construction of 

experiments and the evaluation of different approaches. Try to find the best combination of preprocessing and 

learning steps or let Rapid Miner do that automatically. 
 

IV. PROBLEM STATEMENT 
Given the students’ data, classify their guidance, teaching method, attitude, practical training and library  among 

ug and pg students using id3 algorithm with rapid miner tool. Through this classification we can analysis the 

students satisfactions. 
 

V. PROPOSED APPROACH 
Data have been collected from NadarSaraswathi College of arts and science Students for the purpose of this 

study. The collected data was associated only with examinations and hence several other data were also needed 

to be collected relating to the student’s social status and location of the college, and so on. The overall activities 

are broadly categorized into the following steps:  

• Data collection and Data set preparation.  

• Data preprocessing.  

• Data processing.  
 

5.1 Data Collection and Data set Preparation 
We have collected data among ug and pg students from the Nadar Saraswathi College of arts and science. There 

are approximately 1500 records in this data set. Further the personal data of the students containing their social 

status has been collected from this college. After combining all these data sets the resultant database record 

contains ten attributes such as, different social groups, urban, rural areas, in different courses of each student. 

There needs to be a proper cleaning of data, such as, filling in missing values; smoothing noisy data, identifying 

or removing outliers, and resolving inconsistencies. Then, the cleaned data are transformed into a form of a table 

that is suitable for data mining model.  
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5.2 Data Preprocessing  
The data collected and brought together is very huge and contains a lot of unwanted details. The basic data has 

the following information.   

Table 1: Data Structure of the Basic Data 

SNO ATTRIBUTE TYPE DESCRIPTION 

1 Name Char Student name 

2 Gender Char Student’s gender 

3 Course Char UG or PG 

4 Loc Char ‘R’ for Rural area , ‘U’ for Urban area 

5. College Char College Name 

6. Age Num Students’ age 

 

This file contains the data related to an individual student details and hence cannot be used directly for further 

processing. Hence this file is processed further to aggregate to the basic data in order to produce the information 

regarding social status, course and the college data. This data is represented in the following form: 

Table 2: Data Structure for the Aggregated Data 
SNO ATTRIBUTE TYPE DESCRIPTION 

1 Name Char Student name 

2 Course Char UG or PG 

3 Age Num Students’ age 

 

VI. RESULT AND DISCUSSION 
This Paper tried to define Students’ satisfaction from college in guidance, teaching method, attitude, library and 

practical training. Here we showed the ug and pg students’ satisfaction separately and also describe who have 

high satisfaction in various section. Participants age range is 18 – 25. 

 
Fig 1: Example DataSet 
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Fig 2: ID3 Structure 

 

6.1 Students’ Satisfaction in Guidance 
According to our analysis the UG students got enough  guidance from professors about their studies and general 

behavior. The chart described that UG students highly satisfied compare than PG Students. 

 
 

6.2 Students’ Satisfaction in Teaching Method 
The chart described that PG students highly satisfied with Teaching Method compare than UG Students. We 

came to know from this analysis that the UG students not satisfy with current way of teaching 

 
6.3 Students’ Satisfaction in Attitude 
Attitude referred to how the teachers treat the students that is friendly manner or harmfully and also it represent 

relationship between professor and students. PG students highly satisfy with their professors behavior but the 

UG students not satisfy with their professor attitude. 
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6.4 Students’ Satisfaction in Practical Training 

According to our analysis PG students have enough practical training compare than UG students so the PG 

students Satisfy with Practical training. So here we consider the UG students’ practical training. 

 
 

6.4 Students’ Satisfaction in Library 
The chart showed that PG students satisfy with library than UG students. May be the UG students don’t have 

enough book issues and not have enough hour to spend in library. So that the UG students have dissatisfaction 

with library. 

 
VII. CONCLUSION 
The Evaluating Students’ expectations and satisfaction lead to actively addressed through their institution are 

more likely to be successful in achieving their educational goals and more likely to persist and eventually 

become to institutions’ most dedicated alumni. Just as businesses are increasingly sampling customer 

satisfaction, so campuses are taking the measure of student satisfaction.  

In this paper, We have compared the UG and PG students satisfaction. According to our analysis the PG 

students Highly satisfy with Teaching Method, attitude, library and also practical training than UG students. We 
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consider the UG students in all above section and  try to fulfil their needs in attitude, change the way of teaching 

method, treat the UG students as maturity level, provide more practical knowledge facility, and make 

opportunity to use the library books. 

Successful institutions concentrate into three basic attributes. They frequently improve the excellence of the 

educational experience, and We should use student satisfaction data to shape their future directions. Higher 

education is in a long-lasting state of change and so are its students. The data in this study propose that students 

are more than demographics. They have multiple needs that require informed and meaningful institutional 

responses. Colleges must identify that student needs today cannot be met with yesterday’s responses.  
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ABSTRACT 
During information technology era, where fast retrieving information is obtained using computer networking 

and applications, such as banking systems and border security. Offline Signature verification and validation is 

the process of identifying the given signatures and verifying those signatures to differentiate the original from 

the forged ones, by using some mathematical procedures, generated by some pattern recognition algorithm. 

Mostly passwords and PIN codes are very easily to be forgotten. But unlike those passwords and PIN codes, 

Signatures are very hard to be forgotten or even simulated by others.  For that reason a system of 

authenticating the signature has been extensively used by the people as a secured way of identification. This 

paper presents an approach to find a method for signature authentication system by using Hidden Markov 

model. A hidden Markov model (HMM) is one in which you observe a sequence of emissions, but do not know 

the sequence of states the model went through to generate the emissions. Analyses of hidden Markov models 

seek to recover the sequence of states from the observed data. A publicly available database GPDS with Hidden 

Markov Model (HMM)   as a Classifier is an idea of this paper to implement authentication of Handwritten 

Signature. 
 

Keywords: SVS, HMM 
 

I. INTRODUCTION 
 

Signature verification methods can be performed in two ways; off-line signature verification mode and on-line 

signature mode. Off-line verification methods depend on the features that can be extracted from still images of 

the handwritten Signature which is already available. On the other hand, in the on-line methods, the signature is 

verified in real time while the person is signing [2]. With the help of the lowest error rate as a result of the 

verification system is the biggest challenge of accepting or rejecting an offline signature.  

Basically, there are two approaches are available for Offline Signature Verification: 1. Pseudo Dynamic 2. 

Pseudo Static. Pseudo dynamic approach involves imperceptive or insensitive characteristics; therefore it is very 

inflexible to imitate. While static approach involves perceptive or sensitive characteristics, and therefore it is 

easy to imitate those signatures.  

Many approaches are used for signature verification, including elastic image matching, Neural Networks and 

Euclidean Distance Classifier. This research proposes an off-line signature verification and validation system for 

handwritten signatures; by using Hidden Markov Model.  

Static/Offline signatures derive as handwritten images on documents and by definition do not contain any 

dynamic information. This lack of information makes static signature verification systems significantly less 
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reliable than their dynamic counterparts. This study involves extracting dynamic information from static images, 

while the signature was created. With the help of a hidden Markov model from the static image and match it to 

the dynamic version of the image the signature authentication would be done. 
 

II. METHODOLOGY    
 

Handwritten signature verification and recognition system is mainly divided into following steps.  

v Data Acquisition  

v Preprocessing  

v Feature Extraction  

v Classification 

2.1 Data Acquisition 
This is the phase we used to collect the scanned images of the signature collection by the scanner in order to 

have the digital form of the images for the processing. 

2.2 Image Preprocessing  
The purpose in this phase is to make signatures standard where the enhancement of the image is needed for the 

entire system and to be organized for feature extraction. Preprocessing steps can be invoked by using the 

following operations,  
 

III. FILTERING 
 

The removal of noises in the images will give the expected output. 
 

IV. MORPHOLOGICAL OPERATIONS 
 

Morphological operations are used to extract image components that are useful in the representation and 

description of region shape, such as  

糎╞ＤＪＣ〥〢ＧＮ糎◢ＭＩＧ〢〤Ｉ〸ＤＣ 

糎７〺〦Ａ〦ＩＤＣ〸Ｏ〢Ｉ〸ＤＣ 

糎╪ＤＣＫ〦Ｍ糎◤ＪＡＡ 

糎◣〸ＡＩ〦Ｇ〸Ｃ〨 

糎８〩〸ＣＣ〸Ｃ〨 

糎４ＧＪＣ〸Ｃ〨 

糎╡〸Ａ〢Ｉ〸ＤＣ 

糎◢ＧＤＨ〸ＤＣ 

The preprocessing phases include the following steps: Background Elimination, Conversion of image to Binary, 

Image Resizing, Noise Reduction, Width Normalization and Skeletonization etc.  
 

4.1 Background Elimination 
The removal of the background of the test signature image will give much clear display. 
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4.2 Conversion of Image to Binary 
Gray scale of the test signature image should be converted into binary image for making the feature extraction 

process easier. 

4.3 Image Resizing 
Standard size of the image is needed when signatures are in different sizes.    
 

4.4 Noise Reduction 
Reducing the noises if any presents in the test signature 
 

4.5 Skeletonization 
Making the given image into a distinct pixel width is called as Skeletonization. The creation of a skeleton of the 

image can be obtained by applying some iterative process in the object, layer by layer until only the object is 

spine, which form the skeleton remains, this iterative process is called thinning.  
 

4.6 Thinning 
A thinning algorithm contains a set of pixel deleting conditions, which enable it to erode the object iteratively. 

The skeletonization steps are as follows.  

Step 1: mark all the points of the signature that are candidates for removing (black pixels that have at least one 

black with 8-white neighbor and at least two black with 8-white neighbors).  

Step 2: Examine one by one pixel following the contour lines of the signature image, and remove them as their 

removal will not cause a break in the resulting pattern.  

Step 3: If at least one point was deleted then go back to Step 1 and repeat the process once again. 

Skeletonization makes the extracted features invariant to image characteristics like the qualities of the pen, the 

paper, the signer, the digitizing method and quality. The Skeletonization process supports the following 

properties, so that the thinning result can be characterized as a skeleton of the 2D binary object. 

This system starts with image preprocessing. The above diagrams illustrate various image processing steps 

involved in the Signature Verification System. In this step the noise is removed to eliminate unwanted 

information that negatively influences accuracy of verification and validation. Next, we perform a registration 

step where the signature is scaled into an appropriate form to gain better and accurate result, after that, the 

shifting operation invoked using center of gravity (COG) to determine the centric of the signature.  
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After applying shifting operation, the rotation is performed to align the signature to the correctly position. 

Experimental results show that the proposed system has high accuracy compared with other systems. Generally 

extracting the dynamic information from the static handwritten images can have useful applications. 

Our approach constructs a Hidden Markov Model (HMM) from the static image. An HMM is a probabilistic 

model that models a time-dependent sequence of events with a sequence of states having transitions between 

them. In our case, the HMM describes the pen trajectory that created the image. Each state has an associated 

PDF, embedding geometric shape information of the static image. The HMM topology specifies the 

interconnection of states. Transitions between states are weighted with transition probabilities to dictate possible 

pen movements between static image coordinates.  

Normally, both the state PDFs and the transition probabilities are obtained through a training process. Although 

training is possible for this application as well, data scarceness is a serious problem and we chose to specify the 

PDFs and transition probabilities in advance. It is not able to completely resolve ambiguities in regions with 

multiple intersections. The problem is due to a loss of context caused by the use of first-order HMMs: transition 

probabilities depend only on the current state. Higher-order HMMs, whose transition probabilities depend not 

only on the current state but also on the previous states, are much better equipped to take context into account. 

Usually, higher order HMMs tend to be computationally expensive. In this study, however, we use a second-

order HMM with sparse transition probability matrices, reducing the computational cost to a manageable level. 

The suitable second-order HMM that is derived from a basic first-order HMM. Further, context is provided by 

comparing not only pen positions but also local line directions. 
 

V. THE HIDDEN MARKOV MODEL 
 

An HMM has N emitting states {q1,q2, . . . , qN} that have observation PDFs associated with them. The two 

states q0 and qN+1, without associated PDFs, are called nonemitting states. These two additional nonemitting 
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states serve as initial and terminating states, respectively, thus eliminating the need for separate initial and 

terminating probabilities (see [34] for more detail). 

All state observation PDFs in the context of this paper are spherical Gaussians, described by 

 

 

where x is a D-dimensional vector that must be matched to the PDF and µ is the D-dimensional mean of the 

Gaussian. 

The standard deviation σ is preset. For brevity, the PDF associated with state i having mean µi and standard 

deviation σ will be referred to as N(µi, σ). Geometric shape information of the static image is embedded in the 

PDF parameters µi and σ, as described in Section 3.2. 

States are connected by transition links that dictate the possible pen movements. All transitions between states 

are weighted with transition probabilities. The order of the HMM specifies the number of previous states the 

HMM considers when transiting to a next state. Sections 3.2-3.6 describe how the order of our HMM is 

increased to take context into account.  

In order to match a static image and a dynamic exemplar, the dynamic exemplar is presented as a sequence of 

quantifiable characteristics called feature vectors. The  sequence is given by X =[x1, x2, . . . , xT], where xt 

denotes a D-dimensional feature vector at discrete-time instant t and T is the number of feature vectors (number 

of samples in the dynamic exemplar). Using the Viterbi algorithm, X is matched to our HMM to produce a 

hidden state sequence    s =[s1, s2, . . . , sT], which estimates the desired sequence of skeleton samples, as 

described in Section 3.7. 
 

5.1 First-Order HMM 

The shorthand notation for an HMM  

λ is  

          λ={A,{N(µi,σ), i=1, . . .;N}},         (2) 

 where A is a matrix representing the transition links and N(µi,σ), as described by (1), is the observation PDF of 

state I           for I Є {1,…..N}.  

 

We begin by constructing a first-order HMM from the skeleton of the static image. The skeleton consists of M 

unordered samples {p1, p2, . . . , pM}, where px is the 2D coordinate of sample x. Each emitting state i is 

associated with a skeleton sample via a mapping r(i) and the sample coordinates are embedded in the 

observation PDF by setting µi=pr(i). For a first-order HMM, we have N = M and     r(i)= i. Our first-order HMM 

matches only 2D feature vectors, in this case, the pen positions of the dynamic exemplar. We choose σ= 0.7 

pixels in (2) for all states, in order to relate the match between the position coordinates of the dynamic exemplar 

and static image to Euclidean distance. 

The HMM topology is crucial to our algorithm, as it constrains the range of possible pen movements that could 

generate the static image. For our first-order HMM, the probability of reaching the next state depends only on 

the current state, so that the transition probability matrix A =[aij], where aij = P(st+1 = qj|st = qi) is the 

probability of a transition from qi to qj at instance t + 1, with I, j Є{0, 1, . . .,N + 1} and                              t Є 

{1, 2, . . . , T – 1}.  
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HMM states are called neighbors if their associated skeleton samples are adjacent. All emitting states are linked 

to their neighbors, to allow the pen to move to an adjacent skeleton point on a transition. However, this only 

takes local information into account, and not context. Context is incorporated by using second-order HMMs, 

which allow us to include a directional feature, as described in Section 3.3. 

Since we have no prior knowledge of where the pen trajectory of the static image may start or end, the non-

emitting initial state can enter any emitting state. Also, each emitting state is directly connected to the non-

emitting terminating state. One also needs elasticity in the model, to allow the static image and dynamic 

exemplar to have different numbers of samples. This is accomplished by including skip-links and self-loops in 

the HMM. A skip-link is a transition between two states separated by a neighbor common to both. 

 
Fig. 4 

(a) Isolated unordered skeleton samples in a simplified signature 

(b) their corresponding first-order HMM. 

A self-loop connects a state back to itself. Self-loops are added to the emitting states. In this paper, we use skip-

links to skip states with only two neighbors. Equal transition probabilities are assigned to all transition links 

leaving a state, normalized to sum to one. 

We emphasize an important feature of Fig. 4b. Any two neighboring emitting states and any two emitting states 

connected by a skip-link are connected both ways: If one enters the HMM at an emitting state with more than 

one neighbor it is not possible to determine locally in which direction one should move next and, therefore, both 

directions are allowed. Since all transition links are assigned the same probability, all skeleton samples are 

potential turning points. It is therefore entirely possible and it indeed happens, in practice, that the extracted pen 

trajectory may incorrectly reverse direction. One way to address this problem is to include more context. Bengio 

and Frasconi [35], supported by the experiments of Abou-Moustafa et al. [36], investigated the     effect of 

topology on the ability of an HMM to learn context. 

They showed that the addition of hidden states with a sparse connectivity can increase the ability of a Markov 

model to learn long-term dependencies and reduce the diffusion of context. The topology of our first-order 

HMM is ergodic with a sparse connectivity. When using second-order HMMs, we include extra states and the 

connectivity becomes even sparser in a natural way, as discussed in the next section. 

Thus, in accordance with Bengio and Frasconi, we improve the ability of the HMM to model context. 

 

VI. SECOND-ORDER HMMS AND THEIR FIRST-ORDER EQUIVALENTS 
In order to take past context into account, we use second order HMMs. We have shown that the transition 

probabilities of first-order HMMs only depend on the current state, so that aij = P(st+1 = qj|st = qi). The transition 

probabilities of second-order HMMs depend on the current and previous states. The probability of a transition 
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from state j to state k, given that state j is preceded by state i, becomes aijk = P(st+1 = qk|st-1 = qi,St=qj). Second-

order HMMs can then be reduced to first-order equivalents to simplify their implementation, by using the Order 

Reducing (ORED) algorithm [34], [37]. These ideas are illustrated in Fig. 5. The HMM fragment in the figure 

forms part of a larger HMM. We only consider the transitions between the visible states. The second-order 

HMM in Fig. 5b is formed by extending all transitions of the first-order HMM in Fig. 5a to second-order 

connections (the order of the transitions is encoded in the subscripts of the transition probabilities). We do not 

show second-order connections depending on states outside of the HMM fragment shown.  

The basic idea behind the ORED algorithm is to reduce an Rth-orderHMMto its (R - 1)th-order equivalent, by 

creating states for all pairs of connected states in the Rth-order HMM. Applying this procedure  recursively, we 

reduce an HMM of arbitrary order to its first-order equivalent [34], [37]. The first order equivalent of the 

second-order HMM of Fig. 5b is shown in Fig. 5c. It should be noted that new first-order transition probabilities 

are created from the second-order probabilities. Bottom numbers, in general, now label the state PDFs which in 

our application translate to the skeleton indexes inherited from the first-order model. States k and m (top 

numbers), for example, are created in Fig. 5c from the connected pairs jk and km in Fig. 5b, with the same PDFs 

(bottom numbers) as states k and m. They are connected by a dkm =ajkm, so that one can interpret ajkm as a first-

order transition probability. In general, M different pairs of connected states in the Rth-order model result in 

approximately M states in the (R - 1)th-order model. The pairs kk, jk, ik, ij, km, and xi in Fig. 5b, for example, 

are connected and become states n, k, o, j, m, and i in Fig. 5c, respectively, where x can be any state connected 

to i via a dashed line. 

The order reduction significantly increases the number of states. An Rth-order model with N states reduces to an 

equivalent first-order model with O(NR) states. However, it should be noted that this expansion does not 

increase the number of free parameters. Tied PDFs, which are PDFs shared by more than one state, are 

evaluated only once and only the original number of transition probabilities need to be considered. Therefore, 

the ORED algorithm does not affect processing requirements. It is shown by [38] that memory requirements are 

not affected either. Computational cost depends on transition probabilities, as discussed in the final section. The 

computational cost of our proposed algorithm is manageable, as our transition probability matrix remains sparse. 

This avoids redundant calculations. In the following sections, we show how to use the flexibility of higher-order 

HMMs to model handwritten scripts, starting with line segments. All second-order HMMs will hereafter be 

represented by their first-order equivalents, without loss of generality. 

 
Fig. 5. (a) A first-order HMM Expanded to (b) a Second-Order HMM, and (c) the First-Order 

Equivalent of (b)
Static signatures originate as handwritten images on documents and by definition do not contain any dynamic 

information. This lack of information makes static signature verification systems significantly less reliable than 
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their dynamic counterparts. This study involves extracting dynamic information from static images, specifically 

the pen trajectory while the signature was created. 

 

 
Fig. 6. The Simplified HMM Topology for a Line Segment in the Left-Hand Column with a 

Detailed Version in the Right-Hand Column when Skip-Links are Added to our first-order 

HMM. 
 (a) and (b) First-order HMMs.  

 (c) and (d) Second-order HMMs. 

 (e) and (f) Assigning the cost function.  

 (g) and (h) Removal of self-loop states. 

 (i) and (j) Inclusion of duration states 

*Reference: Estimating the Pen Trajectories of Static Signatures Using Hidden Markov Models 

Emli-Mari Nel, Johan A. du Preez, IEEE, Member, and B.M. Herbst 

Ieee Transactions On Pattern Analysis And Machine Intelligence, Vol. 27, No. 11, November 2005 1733 
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VII. CONCLUSION 
This system is robust and can detect random, simple and semi-skilled forgeries but the performance deteriorates 

in case of skilled forgeries. Using a higher dimensional feature space and also incorporating dynamic 

information gathered during the time of signature can also improve the performance. The concepts of Hidden 

Markov Model hold a lot of promise in building systems with high accuracy. We assume that a dynamic version 

of the static image is available (typically obtained during an earlier registration process). We then derive a 

hidden Markov model from the static image and match it to the dynamic version of the image.  
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ABSTRACT 
Now-a-days, security is a major fretfulness in the world. Biometrics is very helpful and it’s easy to implement 

for security purpose. Many algorithms and techniques have been  proposed to recognize the human using 

behavioural and physiological characteristics. This paper aims to apply the Scale Invariant Feature Transform 

approach in the context of man identification with skull based matching. This method contains three major 

steps: The first step identifies Euclidean distance between the test sample and all training samples. The second 

step counts the numbers of well matched pairs of SIFT features between each candidate chosen in the first step 

and the test sample, then chooses several samples from candidates with the greater number of well matched 

pairs. The third step calculates the similarity between the test sample and each class that includes training 

samples chosen in second step, and chooses a class with the highest similarity to be the recognition result. 

 

Keywords: Biometrics, Skull Recognition, SIFT Technique 

 

I. INTRODUCTION 

 
Biometric is a powerful tool for reliable automated person identification and there exist several established 

biometrics-based identification techniques including fingerprint, geometry methods, speaker identification, face 

recognition and iris identification [1]. These techniques have been broadly applied to access system, security 

system and other occasion needing identity witnesses.  

Skull based human recognition is an advanced research in Biometrics. In recent years, the applications about 

security issues such as individual identification, access control and security application attract much important. 

For the convenience of users, a skull recognition system is suitable rather than a traditional personal password or 

an ID card, and has better interaction between human beings and machines. It is still a difficult problem because 

Because of the high cost and great difficulties in the skull imitation, the research on the skull recognition 

technology becomes important. Besides, the structure of human skull is very complicated, with exclusive size 

and shape for each individual, containing abundant information. So the recognition system based the skull is 

feasible and significant. 

At present, the researches on skull mostly belong to three aspects [2]. The first is used for clinical diagnosis and 

medicinal treatment [3-5]. The second is for human origin, geological distribution, ethnic characteristic, and so 

on [6-8]. The third is for the identity recognition or identification with the help of computers. To the third class, 

one of the methods is to choose some symbol features based on the 2-D skull Image; the second is to reconstruct 

3-D or 2-D face image from the skull utilizing certain methods and technology, then calculate the similarity 

degree between the image and the picture ready. 
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The skull images we obtained may have different orientations mostly, which will badly influence the 

recognition in some algorithms. So we must find a method that is not sensitive to the skull deflection. There are 

some similarities between the skull and the face recognition. This paper proposes a new approach based on 

Scale Invariant Feature Transform (SIFT) [9] to identify the Skull.  

 

II. REVIEW OF LITERATURE 
SIFT is firstly developed by D. Lowe in 1999 [10], the main idea of SIFT is to extract features from images to 

match the reliable features between different parts of the same object. The extracted features are invariant to 

scale and orientation, and are very distinctive of the image. 

In 2006, A. Mohamed [12] proposed SIFT for face recognition process and compared with well-established face 

recognition algorithms, namely Eigenfaces and Fisher faces. The results how the lead of SIFT over these two 

methods, specially using smaller training sets. Reference [15] presented presents a novel human face 

identification approach. 

In 2008, F. Alhwarin et al. [13], proposed an improvement on the original SIFT algorithm by producing more 

reliable feature matching for the object recognition purposes. This is done by splitting the features extracted 

from both the test and the model object image into several sub groups before they are matched.  

They also proposed in [14] a new method for fast SIFT feature matching and the experimental results show that 

the feature matching can be speeded up by 1250 times with respect to exhaustive search without lose of 

accuracy. 

In 2013, Tong Liu et al. [16] proposed a face recognition system based on SIFT feature and its distribution on 

feature space. The proposed method gave a higher face recognition rate than other methods included matching 

and total feature based methods in three famous databases. 

Scale Invariant Feature Transform (SIFT) proposed by D. Lowe [11] became popular in face recognition. One 

interesting thing about the SIFT is its capability to capture the main gray level features of an objects view by 

means of local patterns extracted from a scale-space decomposition of an image [12]. 

 

III. SCALE INVARIANT FEATURE TRANSFORM TECHNIQUE 
In the 2004 David Lowe presented a method to extract distinctive invariant features from images [11]. He 

named them Scale Invariant Feature Transform (SIFT). This particular type of features are invariant to image 

scale and rotation, and are shown to provide robust matching across a a substantial range of affine distortion, 

change in 3D viewpoint, addition of noise, and change in illumination. They are well localized in both the 

spatial and frequency domains, reducing the probability of disruption by occlusion, clutter, or noise. Large 

numbers of features can be extracted from typical images with efficient algorithms. A typical image of size 

500x500 pixels will give rise to about 2000 stable features (although this number depends on both image content 

and choices of various parameters). In addition, the features are highly distinctive, which allows a single feature 

to be correctly matched with high probability against a large database of features, providing a basis for object 

and scene recognition. The cost of extracting these features is minimized by taking a cascade filtering approach, 

in which the more expensive operations are applied only at locations that pass an initial test. 
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Following are the major stages of computation used to generate the set of image features: 

STEP1. Choose N \candidates" based on the Euclidean distance. We define X = {x11; · · · ; xij ; · · · } as a 

test sample, Y = {y11; · · · yij ; · · · } as a training sample, where xij and yij are the pixels at position (i.j) of the 

test and training samples respectively. Let B = {Y1; Y2; : : :} denote the training set. Let D(X;Yk) be the 

Euclidean distance between a test sample X and a training sample Yk. 

 
H and W are the height and width of a test sample respectively. The training samples should have the same size 

as the test sample. We sort the whole training samples in the ascending order of Euclidean distance, and then 

choose N training samples with smaller distance as “candidates” set C. 

C = {(Y1:::YN)|D(X; Y1) ≤ D(X; Y2) ≤ : : : ≤ D(X; YN) ≤ D(X; YN+1)} 

Where N ≤ n, n is the number of training samples in training set B. 

 
(a) Test Sample 
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(b) 3 sample skull images 

 
(c) 3 Sample Face Images 

 
 (c) Images with SIFT Features 

STEP2. Choose P new \candidates" based on SIFT features. In this step, we choose P new “candidates” from 

C based on the number of well matched pairs of SIFT features. First of all, we define the criterion of well 

matched pair of SIFT features. We build a KD-tree [42] using the descriptors of SIFT features in a training 

sample. And then, for each descriptor a in the test sample, we employ Best-Bin-First search algorithm to find 

out k nearest nodes b1; b2; : : : bk in the KD-tree (usually k= 2), which are sorted in descending order. Let 

d1,d2 respectively be the distances between a and b1, a and b2. We then calculate the ratio of d1; d2: 

ratio = d1/d2 

If ratio < Threshold (defined manually), we define a and b1 are a well matched pair of SIFT features. Fig.3 

shows the effect of Threshold on the recognition accuracy. When Threshold is below a certain value, the 

recognition accuracy increases rapidly and reaches the highest while Threshold is 0.5. Thus, we fix it as 0.5 in 

our method. 

In this step, we count the number of well matched pairs of SIFT features between the test sample and each 

“candidate” in C, and sort the “candidate” samples in descending order. Then we choose P samples from C with 

the greater number of well matched pairs 

as the new “candidates” set C′= {C′1;C′2; · · · ;C′P }. 
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(a) Corresponding FP Between Face and skull1    (b)Corresponding FP Between Face and skull2 

 
(C) Corresponding FP Between Face and skull3 

STEP3. Calculate the average similarity between classes. Let Mi be a class with the same class label as new 

“candidates” c′i ∈ C′, eij the angle of SIFT feature descriptors between a test sample and the j-th training 

sample in Mi, and ¯ei be the average angle between the test sample and each class Mi. 

 

 
Where ftest and fij are the descriptors of the test sample and the j-th training sample in Mi respectively, and L is 

the number of training samples in Mi. In our method, we describe the similarity of a test sample and the class Mi 

by using ei and choose the class with the minimum angle as the recognition result. To get high recognition 

accuracy, we adjust some parameters involved in our method by using a small validation set. The parameters 

mainly include the numbers N,P of “candidates” chosen in the first two steps and the Threshold used to count 

the number of well matched pair of SIFT. 

 
The Face Image Matched With Skull3 
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Matlab was used to implement the SIFT matching algorithms. In an attempt to assess the significant number of 

SIFT features required for reliable matching of face and skull images, several experiments were performed 

using only a subset of the extracted SIFT features in the matching process.  

Clearly, the accuracy increases rapidly with increasing the number of SIFT features used and then starts to 

saturate. This can considerably decrease the run time for SIFT matching process, as the number of matching 

operations is O(n2) where n is the number of features to be matched. 

 

V. CONCLUSIONS 
Skull is the most complex and important component among human skeletons. It includes large amount of 

information about human beings, and skull varies with different individual. So biological recognition based on 

the skull feature is feasible. The SIFT is applied to the problem of the skull recognition in the paper. The SIFT 

modelling of human skulls appears to be an encouraging method for skull recognition under a wider range of 

image orientations.  
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ABSTRACT 
Medical image segmentation is complex to detect the accurate results of tumour or cancer cells. Even in 

developed countries the manual segmentation is difficult. Most of the peoples who have brain tumours were died 

due to the fact of inaccurate detection. The medical images can either CT Scan or MRI Scan images are used. 

The medical image segmentation is a difficult task and is par with the manual segmentation. This paper deals 

with the detection and segmentation of a brain tumour in brain. There are n number of algorithms will be 

developed for medical image segmentation. The tumour is of two types: Benign tumours or malignant tumours. 

In this study the boundary of tumour region is segmented and then the ntropy value and PSNR value will be 

evaluated for brain tumour images. 

 

Keywords: Entropy Evaluation, Image Band Analysis, Image Segmentation, Morphological 

Operation, and PSNR Evaluation. 

 

I. INTRODUCTION 

 
A tumour is abnormal tissue that grows by uncontrolled cells. Normally the cells grow in a controlled manner. 

The new cell replaces the old or damaged cells. Brain tumour may be primary or secondary. The primary 

tumour is the starting stage of tumour whereas the secondary tumour is the spreading of tumour from another 

area of tumour. The term tumour literally means swelling. Tumours are of different types and it has different 

characteristics and different treatment. The input image of the brain MRI image is taken from the available data 

base or the real time image by using the scanner. The brain MRI image may be either RGB or gray scale. 

 

II. REVIEW OF LITERATURE 

 
The boundary of the tumour in an image is usually traced by hand which is time consuming and difficult to 

detect and localize, detection becomes infeasible with large set of data sets. While typically dealing with 

medical images where pre-surgery and post-surgery decisions are required for the purpose of initiating and 

speeding up the recovery process. Computer aided detection of abnormal growth of tissues is primarily 

motivated by the necessity of achieving maximum possible accuracy. Manual segmentation of these abnormal 

tissues cannot be compared with modern day’s high speed computing machines which enable us to visually 

observe the volume and location of unwanted tissues. Hence there is a need for the automatic system for the 

detection of tumour. Image Processing is used to analyse different medical and MRI images to get the 
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abnormality in the image. The Medical Image segmentation deals with segmentation of tumour in MR images 

for improved quality in medical diagnosis. It is very important and a challenging problem due to noise present in 

input images while doing image analysis. Here the segmentation is carried out using k-means and fuzzy c-means 

clustering algorithm for better performance. This enhances the tumour boundaries more clearly. Tumour can be 

found with more precision and also fast detection is achieved with only few seconds for execution. The input 

image of the brain is taken either from the available data base or the real time image by using the scanner. So 

that the presence of tumour in input image can be detected and the area of the tumour can also be analysed. [3]. 

The main objective is to detect and segment the brain tumour using watershed and thresholding algorithm. 

BrainTumour segmentation in magnetic resonance imaging (MRI) has become an emergent research area in the 

field of medical imaging system. Brain tumour detection helps in finding the exact size, shape, boundary 

extraction and location of tumour. The system will consist of three stages to detect and segment a brain tumour. 

An efficient algorithm will proposed for tumour detection based on segmentation and morphological operators. 

Firstly quality of scanned image will enhanced and then morphological operators will be applied to detect the 

tumour in the scanned image. To improve the quality of images and limit the risk of distinct regions fusion in 

the segmentation phase an enhancement process will be applied. It will be simulate on Mat lab Software. [4]. 

The Tumour is an uncontrolled growth of tissue in any part of the body. The tumour is of different types and 

they have different characteristics and different treatment. This paper is to implement of Simple Algorithm for 

detection of range and shape of tumour in brain MR Images. Normally the anatomy of the Brain can be viewed 

by the MRI scan or CT scan. MRI scanned image is used for the entire process. The MRI scan is more 

comfortable than any other scans for diagnosis. It will not affect the human body, because it doesn’t practice any 

radiation. It is centred on the magnetic field and radio waves. There are dissimilar types of algorithm were 

developed for brain tumour detection. But they may have some drawback in detection and extraction. After the 

segmentation, which is done through k-means clustering and fuzzy c-means algorithms the brain tumour is 

detected and its exact location is identified. Comparing to the other algorithms the performance of fuzzy c-

means plays a major role. The patient's stage is determined by this process, whether it can be cured with 

medicine or not. [1]. 

Brain tumour segmentation is an important procedure for early tumour diagnosis and radiotherapy planning. 

Although numerous brain tumour segmentation methods have been presented, enhancing tumour segmentation 

methods is still challenging because brain tumour MRI images exhibit complex characteristics, such as high 

diversity in tumour appearance and ambiguous tumour boundaries. To address this problem, we propose a novel 

automatic tumour segmentation method for MRI images. This method treats tumour segmentation as a 

classification problem. Additionally, the local independent projection-based classification (LIPC) method is 

used to classify each voxel into different classes. A novel classification framework is derived by introducing the 

local independent projection into the classical classification model. Locality is important in the calculation of 

local independent projections for LIPC. Locality is also considered in determining whether local anchor 

embedding is more applicable in solving linear projection weights compared with other coding methods. 

Moreover, LIPC considers the data distribution of different classes by learning a softmax regression model, 

which can further improve classification performance. In this study, 80 brain tumour MRI images with ground 

truth data are used as training data and 40 images without ground truth data are used as testing data. The 

segmentation results of testing data are evaluated by an online evaluation tool. The average dice similarities of 

the proposed method for segmenting complete tumour, tumour core, and contrast-enhancing tumour on real 
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patient data are 0.84, 0.685, and 0.585, respectively. These results are comparable to other state-of-the-art 

methods. [5]. 

This paper deals with the detection of tumour stage in brain MR images with efficient algorithm and 3D 

assessment of brain for tumour detection providing better result. Tumour is an abnormal growth of tissues 

reproducing themselves in any part of the body. There are different types of tumour having different 

characteristics and treatment. A large number of people having brain tumours die due to inaccurate detection. 

Magnetic resonance imaging (MRI) is a diagnostic procedure that uses a combination of radio frequencies, large 

magnet, and a computer to generate detailed images of organs and structures within the body. MR image is 

examined visually by the physician for detection & diagnosis of brain tumour. However this method of detection 

consists of less accuracy while detecting the stage & size of tumour. This project uses a computer aided method 

for segmentation (detection) of brain tumour based on the combination of algorithms. In this method 

segmentation of tumour tissue is done with accuracy and reproducibility than manual segmentation with less 

analysis time. Then the tumour is extracted from the MR image and its exact position, shape and stage is 

determined. Then 3D analysis of brain MRI with the help of 3D analyser tool and graph generation for tumour 

growth rate of particular patients and tumour types will be done. [2].  

Brain tumour analysis is done by doctors but its grading gives different conclusions which may vary from one 

doctor to another. So for the ease of doctors, a research was done which made the use of software with edge 

detection and segmentation methods, which gave the edge pattern and segment of brain and brain tumour itself. 

Medical image segmentation had been a vital point of research, as it inherited complex problems for the proper 

diagnosis of brain disorders. In this research, it provides a foundation of segmentation and edge detection, as the 

first step towards brain tumour grading. Current segmentation approaches are reviewed with an emphasis placed 

on revealing the advantages and disadvantages of these methods for medical imaging applications. The use of 

image segmentation in different imaging modalities is also described along with the difficulties encountered in 

each modality. [6]. 

Accurate image segmentation is important for many image, video and computer vision applications. Over the 

last few decades, many image segmentation methods have been proposed. However, the results of these 

segmentation methods are usually evaluated only visually, qualitatively, or indirectly by the effectiveness of the 

segmentation on the subsequent processing steps. Such methods are either subjective or tied to particular 

applications. They do not judge the performance of a segmentation method objectively, and cannot be used as a 

means to compare the performance of different segmentation techniques. A few quantitative evaluation methods 

have been proposed, but these early methods have been based entirely on empirical analysis and have no 

theoretical grounding. In this paper, we propose a novel objective segmentation evaluation method based on 

information theory. The new method uses entropy as the basis for measuring the uniformity of pixel 

characteristics (luminance is used in this paper) within a segmentation region. The evaluation method provides a 

relative quality score that can be used to compare different segmentations of the same image. This method can 

be used to compare both various parameterizations of one particular segmentation method as well as 

fundamentally different segmentation techniques. The results from this preliminary study indicate that the 

proposed evaluation method is superior to the prior quantitative segmentation evaluation techniques, and 

identify areas for future research in objective segmentation evaluation. [7]. 
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III. SEGMENTATION PROCESS OF BRAIN TUMOUR 
     To segment the tumour part the process are shown in flow diagram. 

 
Fig.1 Flow Diagram 

 

3.1 Image Band Range Analysis 
The histogram of an image normally refers to a histogram of the pixel intensity values. The histogram is a graph 

showing the number of pixels in an image at each different intensity value found in that image. For an 8-bit 

grayscale image there are 256 different possible intensities, and so the histogram will graphically display 256 

numbers showing the distribution of pixels amongst those grayscale values. Histogram can also be taken of 

color images. 

Each individual histogram of red, green and blue channels can be taken or a 3-D histogram can be produced, 

with three axes representing red, green and blue channels and brightness at each point representing the pixel 

count. It may simply be a picture of the required histogram in a suitable image format. [14]. 

 
Fig.2 Original Image 
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3.1.1 Probability Distribution 

A histogram is a graph that shows us the current tonal range of image. Tonal Range means the brightness values 

of the image. The total area of a histogram used for probability density is always normalized to 1. [9].  

3.1.1 RGB Image Bands 

A colour histogram of an image represents the distribution of the composition of colours in the image. It shows 

different types of colours appeared and the number of pixels in each type of the colours appeared. The relation 

between a colour histogram and a luminance histogram is that a colour histogram can be also expressed as 

“Three Colour Histograms”, each of which shows the brightness distribution of each individual Red/Green/Blue 

colour channel. [10]. 
 

3.2 Enhanced Image Band Quality 
The process of enhancing the images is to improve the visual quality due to non-ideal image acquisition process. 

The image enhancement is to improve the interpretability or perception of information in images. [11]. 

3.2.1 Improved Image Bands 

To improve the interpretability or perception of information in images for human viewers or provide better input 

for other automated image processing techniques. It sharpens the image features such as edges, boundaries or 

contrast to make graphic display more helpful for display and analysis. [11]. 
 

3.3 Segmentation Process 
Image segmentation is a set of segments that collectively cover the entire image, or a set of contours extracted 

from the image. Each of the pixels in a region is similar to some property such as colour, intensity or texture. 

[12]. 
 

3.4 Morphological Operations 
Morphological processing is constructed with operations on set of pixels. It relies on the ordering of pixels in an 

image and many times is applied to binary and gray scale images. The process include such as erosion, dilation, 

opening and closing. 

3.4.1 Skeletal Image 

The purpose of the morphological operators is to separate the part of tumour of the image. The portion of the 

tumour part is visible as white colour which has the highest intensity then other regions of the image. [13]. 
 

3.5 Entropy Evaluation 
Entropy is the quantitative measure of disorder in a system. Entropy is an extensive property. The entropy value 

is evaluated in the form of table, graph, chart etc. 
 

3.6 Psnr Analysis 
Peak signal-to-noise ratio, often abbreviated PSNR is an engineering term of the ratio between the maximum 

possible power of a signal and the power of corrupting noise that affects the fidelity of its representation. PSNR 

is usually expressed in terms of the logarithmic decibel scale. PSNR is mostly defined via the mean squared 

error (MSE). Given a noise-free mxn monochrome image I and its noisy approximate K, MSE is defined as: 
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The PSNR is defined as: 

 

Table 1 Entropy Evaluation and PSNR Calculation 
 

Segmented Image 

 

PSNR value 

 

Entropy value 

 

 

 
32.7 

 
 

0.1559 
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Fig 3. Entropy and PSNR Evaluation 
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IV. CONCLUSION 

 
According to my paper, ANALYSIS AND DETECTION OF BRAIN TUMOUR USING IMAGE 

PROCESSING TECHNIQUES the region of boundary of an tumour is detected and segmented the color brain 

MRI images using image processing techniques and then the entropy and PSNR value is analyzed and 

evaluated. 
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ABSTRACT 
At present there is no conventional method to evaluate the area of the burnt regions of forest and in this field , 

the speed in segmenting the affected area by manual is impossible ,here an digital image from a forest region 

during fire occurrence is used and the primary area of the burnt regions is calculated with PSNR and Entropy 

value. The method which is introduced to calculate real area of burnt regions is dependent on sample images, 

but in the extensive forest regions damaged by fire they cause to decrease in the evaluation costs and faster 

notifications of the results. 

 

Keywords: Image Enhancement, Segmentation, PSNR evaluation, Entropy Analysis 

 

I. INTRODUCTION 
Those ecosystems that have a tree crown density of 10% or more and are stocked with trees capable of 

producing timber or other wood products. There are three types of forest lands they are Deciduous, Evergreen 

and mixed forest land. Detecting the burnt regions area leads to afforestation, causes rain, preservation of forest, 

lessens soil erosion, conserve animals, and maintain the natural environment, gives medicine, fuel and so on. 

Export of forest goods increases foreign exchange. An image can be defined as a two dimensional function 

f(x,y), where x and y are spatial coordinates, and the amplitude of f at any pair of coordinates (x,y)  is called 

intensity or gray level of the image at the  point. By using the intensity level of image the regions has been 

segmented and feature extraction techniques are then applied on the segmented image. 

 

II. REVIEW OF LITERATURE 
India, with a forest cover of 20.55% of geographical area, contains a variety of climate zones, from the tropical 

south, north-western hot deserts to Himalayan cold deserts. Enriched with ample diversity of forests bloomed 

with a rich array of floral and faunal life forms. With increasing population pressure, the forest cover of the 

country is deteriorating at an alarming rate. Along with various factors, forest fires are a major cause of 

degradation of Indian forests. According to a Forest Survey of India report, about 50 per cent of forest areas in 

the country are prone to fire. It is estimated that the proportion of forest areas prone to forest fires annually 

ranges from 33% in some states to over 90% in others. About 90% of the forest fires in India are started by 

humans. The degree of forest fire risk analysis and frequency of fire incidents are very important factors for 

taking preventive measures and post fire degradation assessment. Geospatial techniques are proving to be 

powerful tools to assess the forest fire risk and degradation assessment. The present paper describes the present 
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state of forests, methodology, models and case studies of forest fire risk and degradation assessment in context 

to Indian forests. [3] 
The growing prevalence of fragmentation and fire in tropical forests makes it imperative to quantify changes in 

these disturbances and to understand the ways in which they interact across the landscape. I used a multi 

temporal series of Landsat images to study the incidence and coincidence of fire and fragmentation in two areas 

of parastate in the eastern Brazilian Amazon: Tailandia and paragominase. In both areas deforestation and forest 

fires were quantified for time series of 6-10 years. The Tailandia study area typifies a landscape with the 

berringbone pattern of government-settled colonists, and the paragominas area is dominated by large cattle 

ranches. In both areas, over 90% of the forests affected by fire were associated with forest edges. Although most 

burned forest occurred within 500 m of forest edges, some fires occurred in deep forest, several kilometers from 

any edge. The obvious synergism between forest fragmentation and fire poses serious risks to tropical 

ecosystems and has important implications for land management. [4] 

Forest fires have major impact on ecosystems and greatly impact the amount of greenhouse gases and aerosols 

in the atmosphere. This paper presents an overview in the forest fire detection, emission estimation, and fire risk 

prediction in China using satellite imagery, climate data, and various simulation models over the past three 

decades. Since the 1980s, remotely-sensed data acquired by many satellites, such as NOAA/AVHRR, FY-series, 

MODIS, CBERS, and ENVISAT, have been widely utilized for detecting forest fire hot spots and burned areas 

in China. Some developed algorithms have been utilized for detecting the forest fire hot spots at a sub-pixel 

level. With respect to modeling the forest burning emission, a remote sensing data-driven Net Primary 

productivity (NPP) estimation model was developed for estimating forest biomass and fuel. In order to improve 

the forest fire risk modeling in China, real-time meteorological data, such as surface temperature, Relative 

humidity, wind speed and direction, have been used as the model input for improving prediction of forest fire 

occurrence and its behavior. Shortwave infrared (SWIR) and near infrared (NIR) channels of satellite sensors 

have been employed for detecting live fuel moisture content (FMC), and the Normalized Difference Water 

Index (NDWI) was used for evaluating the forest vegetation condition and its moisture status. [5] 

 In the light of the problem of monitoring forest fire, the design strategy and practical implementation of 

establishing the fire monitoring system based on digital image information are proposed. The system is based on 

the continuous image sampling provided by CCD camera. We can obtain the configuration characteristics, 

dynamic characteristics and color information of interesting region with an application of the digital image 

processing algorithm, and then to identify the fire source according to the acquired characteristics. The 

experimental results show that the system can accurately identify and confirm the fire. Besides, the amount of 

data processed can be reduced because of the use of sampling algorithm thus shortening the execution time. [6]  

This study applies sharpening method to satellite images to have better enhancement of image. Image 

sharpening plays a vital role in image enhancement techniques are instigated for making satellite imageries more 

informative and helping to achieve the goal of image interpretation. We proved that image sharpening for color 

images using fast Fourier transformation is better than the using filters in spatial domain processing. The result 

is obtained by comparing PSNR of high pass filters with spatial filters. The effect of sharpening is detected and 

the edges of sharpened image is detected to segment the ROI using mathematical morphological property and 

performance of edge detection are evaluated using PSNR value [9] 
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III. DETECTION PROCESS OF DAMAGED FOREST REGION 
This Figure shows the various techniques to identify the damaged regions. 

 
Figure 1-Flow Diagram for Finding the Damaged Regions 

 

3.1. Histogram Analysis 
A histogram is a graphical representation of the distribution of data. It comes under the probability distribution. 

Intensity transformation functions based on information extracted from image intensity. Histograms play a basic 

role in image processing, in areas such as enhancement, compression, segmentation, and description. The focus 

of this section is on obtaining, plotting and using histograms for image enhancement. [1][8] The primary colors 

RGB is separately visualized using histogram. Fig 2 displays the histogram of the Fig 1. 

                                   
Fig 2. Original image                                        Fig 3.Histogram 

3.1.1 Generating and Plotting Image Histograms 

The histogram of a digital image with total possible intensity levels in the range [0, G] is defined as the discrete 

function 

h(rk)=nk 

Where rk is the kth intensity level in the interval [0.G] and nk is the number of pixels in the image whose 

intensity level is rk.[1] 

 
            Fig 4. Color Intensity Distribution 
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3.2. Intensity Transformation 
A simple image enhancement technique that is used here to improve the contrast in an image by the range of 

intensity value it contains to span a desired range of values.[1][9] 

 
Fig 5. Improved Quality Image 

 

3.3. Image Enhancement 
Image enhancement and information extraction are two important components of digital image processing. 

Image enhancement techniques help in improving the visibility of any portion Information extraction techniques 

help in obtaining the statistical information about any particular feature or portion of the image.[3] A new image 

whose pixels have gray values calculated from the gray values under the mask. The combination of mask and 

function is called filter. The process consists simply of moving the filter mask from point to point in an image. 

[8] 
 

3.4. Spatial Filters 
Linear function of all the gray values in the mask, then the filter is called a linear filter. These filters are used for 

smoothen the image. There are so many default filters are already available in matlab they are average, disk, 

Gaussian, Prewitt, Sobel, motion, unsharp, log, laplacian. These are the built in filter mask.[1]          

 
Fig 6. Filtered Image 

 

3.5. Image Segmentation 

Binarization of the image is one of the effective ways of segmentation in order to draw the burnt regions. [2][9] 

Here the fire affected area can be extracted from the original image after extracting the part by separating the 

colors.  

 
Fig 7-Image Segmentation 

The Canny edge detector is an edge detection operator to detect a wide range of edges in images [9].when 
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comparing to other edge detector canny gives the best result, fig 8 shows the region extraction of the affected 

 area   

 
Fig 8-Edge Detection 

 

IV. PSNR EVALUATION 
Peak signal-to-noise ratio, often abbreviated PSNR, is an engineering term for the ratio between the maximum 

possible power of a signal and the power of corrupting noise that affects the fidelity of its representation. 

Because many signals have a very wide dynamic range. [8][9] 

 

V .ENTROPY ANALYSIS 
Entropy is the quantitative measure of disorder in a system. Entropy is an extensive property. The entropy value 

is evaluated in the form of table, graph, chart etc. 

Table I. PSNR Evaluation and Entropy Analysis of different types of Forest 
Input  

Image 

Segmentation mse Entropy 

 
Deciduous forest 

 
PSNR-32.94 

 

33.35 

 

 

1.8999 

 
Evergreen forest 

 
PSNR-32.95 

 

32.93 

 

 

1.5171 

 
Mixed forest 

 
PSNR-32.94 

 

33.03 

 

1.9849 

 

 

VI. CONCLUSION 
In this paper, DETECTION AND ANALYSIS OF BURNT FOREST REGIONS USING IMAGE 

PROCESSING TECHNIQUES have projected with some of the different approaches like intensity 

transformation, enhancement, and segmenting the damaged regions of different types of lands of forest using 

image processing techniques. 
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ABSTRACT 
One fundamental issue in today On-line Social Networks (OSNs) is to give users the ability to control the 

information or contents posted on their own private space to avoid that unwanted content is displayed. Up to 

now OSNs provide little support to this requirement. To fill the gap, in this paper, we propose a system allowing 

OSN users to have a direct control on the contents posted on their walls. This is achieved through a flexible rule-

based system, that allows users to customize the filtering criteria to be applied to their walls, and a Machine 

Learning based soft classifier automatically labeling contents in support of content-based filtering 

 

Keywords: On-Line Social Networks, Information Filtering, Short Text Classification, Policy-

Based Personalization. 
 

I. INTRODUCTION 
 

On-line Social Networks (OSNs) are today one of the most popular interactive medium to communicate, share 

and disseminate a considerable amount of human life information. Daily and continuous communications imply 

the exchange of several types of content, including free text, image, and audio and video data. According to 

Facebook statistics1 average user creates 90 pieces of content each month, whereas more than 30 billion pieces 

of content (web links, news stories, blog posts, notes, photo albums, etc.) are shared each month. The huge and 

dynamic character of these data creates the premise for the employment of web content mining strategies aimed 

to automatically discover useful information dormant within the data. They are instrumental to provide an active 

support in complex and sophisticated tasks involved in OSN management, such as for instance access control or 

information filtering. Information filtering has been greatly explored for what concerns textual documents and, 

more recently, web content. However, the aim of the majority of these proposals is mainly to provide users a 

classification mechanism to avoid they are overwhelmed by useless data. In OSNs, information filtering can also 

be used for a different, more sensitive, purpose. This is due to the fact that in OSNs there is the possibility of 

posting or commenting other posts on particular public/private areas, called in general walls. Information 

filtering can therefore be used to give users the ability to automatically control the messages written on their 

own walls, by filtering out unwanted messages. 

The aim of the present work is therefore to propose and experimentally evaluate an automated system, called 

Filtered Wall (FW), able to filter unwanted messages from OSN user walls. We exploit Machine Learning (ML) 

text categorization techniques to automatically assign with each short text message a set of categories based on 

its content. 
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Besides classification facilities, the system provides a powerful rule layer exploiting a flexible language to 

specify Filtering Rules (FRs), by which users can state what contents, should not be displayed on their walls. 

FRs can support a variety of different filtering criteria that can be combined and customized according to the 

user needs. More precisely, FRs exploit user profiles, user relationships as well as the output of the ML 

categorization process to state the filtering criteria to be enforced. In addition, the system provides the support 

for user-defined BlackLists (BLs), that is, lists of users that are temporarily prevented to post any kind of 

messages on a user wall. 

The experiments we have carried out show the effectiveness of the developed filtering techniques. In particular, 

the overall strategy was experimentally evaluated numerically assessing the performances of the ML short 

classification stage and subsequently proving the effectiveness of the system in applying FRs. Finally, we have 

provided a prototype implementation of our system having Facebook as target OSN, even if our system can be 

easily applied to other OSNs as well. 
 

II. BACKGROUND 
 

We believe that this is a key OSN service that has not been provided so far. Indeed, today OSNs provide very 

little support to prevent unwanted messages on user walls. For example, Face book allows users to state who is 

allowed to insert messages in their walls (i.e., friends, friends of friends, or defined groups of friends). However, 

no content-based preferences are supported and therefore it is not possible to prevent undesired messages, such 

as political or vulgar ones, no matter of the user who posts them. The wall messages are constituted by short text 

for which traditional classification Methods have serious limitations since short texts do not provide sufficient 

word occurrences. 
 

III. RELATED WORK 
The aim of the present work is therefore to propose and experimentally evaluate an automated system, called 

Filtered Wall (FW), able to filter unwanted messages from OSN user walls. We exploit Machine Learning (ML) 

text categorization techniques to automatically assign with each short text message a set of categories based on 

its content. The major efforts in building a robust short text classifier are concentrated in the extraction and 

selection of a set of characterizing and discriminate features. The solutions investigated in this paper are an 

extension of those adopted in a previous work by us from whom we inherit the learning model and the 

elicitation procedure for generating pre-classified data. 

The main contribution of this paper is the design of a system providing customizable content-based message 

filtering for OSNs, based on ML techniques. As we have pointed out in the introduction, our work has 

relationships both with the state of the art in content-based filtering, as well as with the field of policy-based 

personalization for OSNs and, more in general, web contents. Therefore, in what follows, we survey the 

literature in both these fields. 
 

3.1 Content-Based Filtering 
Information filtering systems are designed to classify a stream of dynamically generated information dispatched 

asynchronously by an information producer and present to the user those information that are likely to satisfy 

his/her requirements. In content-based filtering each user is assumed to operate independently. As a result, a 

content-based filtering system selects information items based on the correlation between the content of the 
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items and the user preferences as opposed to a collaborative filtering system that chooses items based on the 

correlation between people with similar preferences. 

Content-based filtering is mainly based on the use of the ML paradigm according to which a classifier is 

automatically induced by learning from a set of pre-classified examples. A remarkable variety of related work 

has recently appeared which differ for the adopted feature extraction methods, model learning, and collection of 

samples. 
 

3.2 Policy-Based Personalization of OSN Contents 
Recently, there have been some proposals exploiting classification mechanisms for personalizing access in 

OSNs. For instance, in a classification method has been proposed to categorize short text messages in order to 

avoid overwhelming users of micro blogging services by raw data. The system described in focuses on Twitter 

and associates a set of categories with each tweet describing its content. The user can then view only certain 

types of tweets based on his/her interests. 

Finally, our policy language has some relationships with the policy frameworks that have been so far proposed 

to support the specification and enforcement of policies expressed in terms of constraints on the machine 

understandable resource descriptions provided by Semantic web languages. 
 

IV. SCOPE OF THE RESEARCH 
The proposed system may suffer of problems similar to those encountered in the specification of OSN privacy 

settings. In this context, many empirical studies have shown that average OSN users have difficulties in 

understanding also the simple privacy settings provided by today OSNs. To overcome this problem, a promising 

trend is to exploit data mining techniques to infer the best privacy preferences to suggest to OSN users, on the 

basis of the available social network data, filtering shares several similarities with access control. Actually, 

content filtering can be considered as and extension of access control, since it can be used both to protect objects 

from unauthorized subjects, and subjects from inappropriate objects. 
 

V. PROPOSED METHODOLOGY 
The architecture in support of OSN services is a three-tier structure figure 1. The first layer, called Social 

Network Manager (SNM), commonly aims to provide the basic OSN functionalities (i.e., profile and 

relationship management), where as the second layer provides the support for external Social Network 

Applications (SNAs). The supported SNAs may in turn require an additional layer for their needed Graphical 

User Interfaces (GUIs). According to this reference architecture, the proposed system is placed in the second 

and third layers. In particular,  

Users interact with the system by means of a GUI to set up and manage their FRs/BLs. Moreover, the GUI 

provides users with a FW, that is, a wall where only messages that are authorized according to their FRs/BLs are 

published. 
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Figure 1: Filtered Wall Conceptual Architecture 

The core components of the proposed system are the Content-Based Messages Filtering (CBMF) and the Short 

Text Classifier (STC) modules. The latter component aims to classify messages according to a set of categories. 

In contrast, the first component exploits the message categorization provided by the STC module to enforce the 

FRs specified by the user. BLs can also be used to enhance the filtering process. As graphically depicted in 

Figure 1, the path followed by a message, from its writing to the possible final publication can be summarized as 

follows: 

• After entering the private wall of one of his/her contacts, the user tries to post a message, which is 

intercepted by FW. 

• A ML-based text classifier extracts metadata from the content of the message. 

• FW uses metadata provided by the classifier, together with data extracted from the social graph and users’ 

profiles, to enforce the filtering and BL rules. 

• Depending on the result of the previous step, the message will be published or filtered by FW. 
 

VI. EXPERIMENTAL RESULTS 

 
Figure 2: Dicomfw: A Message Filtered by the Wall’s Owner Frs (Messages in the Screenshot Have Been 

Translated to Make Them Understandable) 
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DicomFW(figure 2), is a prototype Facebook application that emulates a personal wall where the user can apply 

a simple combination of the proposed FRs. Throughout the development of the prototype we have focused our 

attention only on the FRs, leaving BL implementation as a future improvement. Since this application is 

conceived as a wall and not as a group, the contextual information (from which CF are extracted) linked to the 

name of the group are not directly accessible. Contextual information that is currently used in the prototype is 

relative to the group name where the user that writes the message is most active. As a future extension, we want 

to integrate contextual information related to the name of all the groups in which the user participates, 

appropriately weighted by the participation level. 
 

VII. CONCLUSION AND FUTURE WORK 
 

We have presented a system to filter undesired messages from OSN walls. The system exploits a ML soft 

classifier to enforce customizable content-dependent FRs. Moreover, the flexibility of the system in terms of 

filtering options is enhanced through the management of BLs. This work is the first step of a wider project. The 

early encouraging results we have obtained on the classification procedure prompt us to continue with other 

work that will aim to improve the quality of classification. In particular, future plans contemplate a deeper 

investigation on two interdependent tasks. The first concerns the extraction and/ or selection of contextual 

features that have been shown to have a high discriminative power. The second task involves the learning phase. 

Since the underlying domain is dynamically changing, the collection of pre classified data may not be 

representative in the longer term. The present batch learning strategy, based on the preliminary collection of the 

entire set of labeled data from experts, allowed an accurate experimental evaluation but needs to be evolved to 

include new operational requirements. This filtering technique is particularly only applicable to text messages, 

future enhancement is to filter unwanted images, videos from OSN user walls.    
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ABSTRACT 
Wireless Sensor Networks (WSNs) have their profound applications almost in all possible fields to facilitate 

automation. All WSNs contain low powered nodes for sensing information about the environmental conditions 

and incessant reporting to the base station. Secure routing becomes a crucial need as the applications become 

vital. The nodes must be trust worthy and believable for routing sensed information. Hence I have taken Adhoc 

On-demand Distance Vector Routing as routing and analyze the various trust parameters packet loss and 

network through put. Network simulator is used for the simulation study of this protocol. 
 

Index Terms:  Communication, Trust, Multihop, Wireless Sensor Network, Performance Analysis 
 

I. INTRODUCTION  
 

Wireless sensor networks (WSNs) are low powered devices that are incorporated in various application fields to 

report sensed information to the base station. It consists of spatially distributed autonomous sensors to monitor 

physical or environmental conditions like temperature, sound, pressure, etc. In addition, it cooperatively passes 

data through the network to a main location. The prevailing networks considered here communicate in a multihop 

manner, control and coordinate network constraints.  

The main operation of a network is data transfer. To facilitate communication between the network nodes, a 

proper establishment of path between source and destination nodes is necessary. This is achieved with the help of 

a routing protocol. Routing in WSNs is a very challenging task due to their unique characteristics, dynamic 

nature, architecture/design issues and resource constraints. A routing protocol is responsible for efficient 

performance of a data transfer function. 
 

II. WIRELESS SENSOR NETWORK  
 

Individual sensor nodes in a WSN are inherently resource-constrained. They have limited processing capability, 

storage capacity, and communication bandwidth. Each of these limitations is due in part to the two greatest 

constraints—limited energy and physical size. 

Energy: Energy consumption in sensor nodes can be categorized into three parts: 

-Energy for the sensor transducer; Energy for communication among sensor nodes; and 

-Energy for microprocessor computation. 
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Computation: The embedded processors in sensor nodes are generally not as powerful as those in nodes of a 

wired or ad hoc network. 

Memory: Memory in a sensor node usually includes flash memory and RAM. Flash memory is used for storing 

downloaded application code and RAM is used for storing application programs, sensor data, and intermediate 

computations. There is usually not enough space to run complicated algorithms after loading OS and application 

code. 

Transmission range: The communication range of sensor nodes is limited both technically and by the need to 

conserve energy. The actual range achieved from a given transmission signal strength is dependent on various 

environmental factors such as weather and terrain. 
 

III. LITERATURE SURVEY 
 

According to the literature there is a classification of the trust based protocols and strategies, Trust is divided into 

centralized, distributed and hybrid trust. 
 

3.1 Centralized Trust Management 
Centralized trust mechanisms have a single entity that evaluates the trust of a node while routing information 

from S to the BS. Reputation systems seek to restore the shadow of the future to each transaction by creating an 

expectation that other people will look back upon it [2]. The keynote trust management system also depicts a 

centralized trust mechanism introduced in [3]. 
 

3.2 Distributed Trust Management 
Distributed Trust Management schemes are techniques in which the nodes individually estimate the trust values 

of their immediate neighbours, forwarders, receivers and passerby nodes (if mobility is also present) [4] and [5]. 
 

3.3 Hybrid Trust Management 
Hybrid trust management (HTM) schemes (e.g. [6, 7]) contain the properties of both centralized as well as 

distributed trust management approaches. The main objective of this approach is to reduce the cost associated 

with trust evaluation as compared to distributed approaches. This scheme is used with clustering schemes, in 

which cluster-head acts as a central server for the whole cluster.. It introduces more communication overhead in 

the network as compared to the distributed one. 

Jamal N. Al-Karaki et al., [8] discussed the challenges in the main design of WSN to carry out data 

communication. The design of routing protocols in WSNs is influenced by many challenging factors like Node 

deployment , Energy consumption without losing accuracy , Data Reporting Model, Fault Tolerance etc. These 

factors must be overcome before efficient communication can be achieved in WSNs 
 

IV. AD HOC SYSTEM 
 

The one proposed routing system is  Ad hoc On-Demand Distance Vector routing. The trust establishment 

between nodes is a must to evaluate the trustworthiness of other nodes, as the survival of a WSN is depends on 

the cooperative and trusting nature of its nodes. 

This proposed routing source floods a route request message (RREQ) and obtains a route reply (RREP) on the 

availability of routes. On the occurrence of any link failure, the node sends a route error message (RERR) to the 

source and the transmission is begun all over again. 
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Trust in AODV 

The proposed metric to evaluate the trust in this protocol is given in equation (1) below. 

: Trust check = (Forwarding Capability + Reputation + Frequency of use) / total number of nodes.                             

(1) 

Figure 2 shows the checked trust of this protocol.   

 
Fig. 2. Trust in AODV 

V. SIMULATION ANALYSIS 
 

Network Simulator (NS) is a simulation tool targeted at both wired and wireless (local and satellite) networking 

research. NS is a very promising tool and is being used by researchers. To analyze the efficiency of AODV the 

parameters in Table 1 are used in the network simulator. 

Table.1 Simulation Parameters 

Parameter Value 

Simulation Time 30 ms 

Number of nodes 50 

Routing protocol AODV 

Traffic model CBR 

Simulation Area 800 x 800 

Transmission range 250m 

Antenna Type Omni antenna 

Mobility model Two ray ground 

Network interface Type WirelessPhy 

5.1 Network Throughput 
Throughput means the number of packets delivered successfully in a network. Throughput is plotted in figure 4. 

 
Fig. 1. Throughput of AODV 
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5.2 Packet Loss 
Packet loss is the total number of packets lost during communication. Figure 5 shows that the total packets lost 

by AODV protocol.  

 
Fig. 2. Packet Loss of AODV 

 

VI. CONCLUSION 
 The design, simulation and analysis of the Trust checking in AODV are analyzed in this paper. The through put 

and packet loss are analyzed . Future works can find out the security in this protocol and see how it responds to 

various attacks and energy variations in a WSN. 
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ABSTRACT 
The purpose of supercharging is to increase the mass of air trapped in the cylinders of the engine, by raising air 

density. This allows more fuel to be burnt, increasing the power output of the engine, for a given swept volume of 

the cylinders. Thus the powers to weight and volume ratios of the engine increase. Since more fuel is burnt to 

achieve the power increase, the efficiency of the engine cycle remains unchanged.[1] Turbochargers were 

originally known as turbo superchargers when all forced induction devices were classified as superchargers. Now 

a days the term "supercharger" is usually applied to only mechanically driven forced induction devices.[2] The 

key difference between a turbocharger and a conventional supercharger is that the conventional is mechanically 

driven by the engine, often through a belt connected to the crankshaft, whereas a turbocharger is powered by a 

turbine driven by the engine's exhaust gas. Compared to a mechanically driven supercharger, turbochargers tend 

to be more efficient, but less responsive.[3] 

Turbocharging of large two-stroke engines, four-stroke medium speed engines, and high speed truck and 

passenger car diesel engines all make different requirements on the turbocharger.[1] In this section, a description 

of the different types of turbocharging systems used to deliver exhaust gas to the turbine. Later sections deal 

with application of turbochargers to the different classes of engine and advantages described above.  
 

Keywords: Turbo Charger, Turbine, Compressor, Engine, Exhaust Gas Etc 
 

I. INTRODUCTION 
  

A turbocharger, or turbo (colloquialism), from Greek "τύρβη" ("wake"), [4] (also from Latin "turbo" ("spinning 

top"),[5]) is a turbine driven forced induction device that increases an engine's efficiency and power by forcing 

extra air into the combustion chamber.[6][7] This improvement over a naturally aspirated engine's output results 

because the turbine can force more air, and proportionately more fuel, into the combustion chamber than 

atmospheric pressure alone.[3] A compressor is used to achieve the increase in air density. If the compressor is 

driven by a turbine, which itself is driven by the exhaust gas from the cylinders, the system is called 'turbo 

charging'. The shaft of the turbocharger links the compressor and turbine, but is not connected to the crankshaft 

of the engine.. Thus the power developed by the turbine dictates the compressor operating point, since it must 

equal that absorbed by the compressor.[1] 

The essential components of the 'turbocharger' are the turbine, compressor, connecting shaft, bearings and 

housings. The advantage of the turbocharger, over a mechanically driven supercharger, is that the power 

required to drive the compressor is extracted from exhaust gas energy rather than the crankshaft. Thus turbo 

charging is more efficient than mechanical super charging. However the turbine imposes a flow restriction in the 

exhaust system, and therefore the exhaust manifold pressure will be greater than atmospheric pressure. If 
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sufficient energy can be extracted from the exhaust gas, and converted into compressor work, then the system 

can be designed such that the compressor delivery pressure exceeds that at turbine inlet, and the inlet and 

exhaust processes are not adversely affected.[1] 
 

II. HISTORY 
 

The turbocharger was invented by Swiss engineer Alfred Büchi (1879-1959), the head of Diesel engine research 

at Gebrüder Sulzer engine manufacturing company in Winterthur,[8] who received a patent in 1905 for using a 

compressor driven by exhaust gasses to force air into an internal combustion engine to increase power output, 

but it took another 20 years for the idea to come to fruition.[9][10] During World War I French engineer 

Auguste Rateau fitted turbochargers to Renault engines powering various French fighters with some 

success.[11] In 1918, General Electric engineer Sanford Alexander Moss attached a turbocharger to a V12 

Liberty aircraft engine. The engine was tested at Pikes Peak in Colorado at 14,000 ft (4,300 m) to demonstrate 

that it could eliminate the power loss usually experienced in internal combustion engines as a result of reduced 

air pressure and density at high altitude.[11] General Electric called the system turbo supercharging.[12] At the 

time, all forced induction devices were known as superchargers, however more recently the term "supercharger" 

is usually applied to only mechanically driven forced induction devices.[14] 

Turbochargers were first used in production aircraft engines such as the Napier Lioness[13] in the 1920s, 

although they were less common than engine driven centrifugal super chargers. Ships and locomotives equipped 

with turbocharged. Diesel engines began appearing in the 1920s. Turbochargers were also used in aviation, most 

widely used by the United States. During World War II, notable examples of U.S. aircraft with turbochargers 

include the B17 Flying Fortress, B24 Liberator, P38 Lightning, and P47 

Thunder bolt. The technology was also used in experimental fittings by a number of other manufacturers, 

notably a variety of Focke Wulf Fw 190 models, but the need for advanced high temperature metals in the 

turbine kept them out of widespread use.[3] 
 

III. KEY COMPONENTS 
 

The turbocharger has three main components: 

1. The turbine, which is almost always a radial inflow turbine (but is almost always a single stage axial inflow  

turbine in large Diesel engines) 

2. The compressor, which is almost always a centrifugal compressor 

3. The center housing/hub rotating assembly 

Many turbocharger installations use additional technologies, such as wastegates, inter cooling and blow off 

valves.[3] 
 

3.1 Turbine 
Energy provided for the turbine work is converted from the enthalpy and kinetic energy of the gas. The turbine 

housings direct the gas flow through the turbine as it spins at up to 250,000 rpm.[15][16] The size and shape can 

dictate some performance characteristics of the overall turbocharger.[3] 

 



International Conference on Emerging Trends in Technology, Science and Upcoming Research in Computer Science 

DAVIM, Faridabad, 25th April, 2015                                                        ISBN: 978-81-931039-3-7 

1499 | P a g e  
 

The turbine and impeller wheel sizes also dictate the amount of air or exhaust that can be flowed through the 

system, and the relative efficiency at which they operate. In general, the larger the turbine wheel and compressor 

wheel the larger the flow capacity. Measurements and shapes can vary, as well as curvature and number of 

blades on the wheels.[3] 

Turbine blades are usually a nickel chrome alloy or a nimonic material (a nickel alloy containing chrome, 

titanium, aluminium, molybdenum and tungsten) which has good resistance to creep, fatigue and corrosion. 

Manufactured using the investment casting process. Blade roots are of fir tree shapes which give positive fixing 

and minimum stress concentration at the conjunction of root and blade. The root is usually a slack fit to allow 

for differential expansion of the rotor and blade and to assist damping vibration. On small turbochargers and the 

latest designs of modern turbochargers the blades are a tight fit in the wheel.[17] 

A turbocharger’s performance is closely tied to its size.[18] Large turbochargers take more heat and pressure to 

spin the turbine, creating lag at low speed. Small turbochargers spin quickly, but may not have the same 

performance at high acceleration. [19][20] To efficiently combine the benefits of large and small wheels, 

advanced schemes are used such as twin turbochargers, Twin scroll turbo chargers, or variable geometry Turbo 

chargers.[3] 

3.1.1 Twin turbo 

Twinturbo or biturbo designs have two separate turbochargers operating in either a sequence or in 

parallel.[21][22] In a parallel configuration, both turbochargers are fed onehalf of the engine’s exhaust. In a 

sequential setup one turbocharger runs at low speeds and the second turns on at a predetermined engine speed or 

load.[22] 

Two stage variable twin turbo employ a small turbocharger at low speeds and a large one at higher speeds. They 

are connected in a series so that boost pressure from one turbocharger is multiplied by another, hence the name 

"2stage."The distribution of exhaust gas is continuously variable, so the transition from using the small 

turbocharger to the large one can be done incrementally.[23] Twin turbochargers are primarily used in Diesel 

engines.[22] For example, in Opel bi turbo Diesel, only the smaller turbo charger works at low speed, providing 

high torque at 1,500–1,700 rpm. Both turbochargers operate together in mid range, with the larger one pre 

compressing the air, which the smaller one further compresses.[3]  

3.1.2 Twin scroll 

Twin scroll or divided turbochargers have two exhaust gas inlets and two nozzles, a smaller sharper angled one 

for quick response and a larger less angled one for peak performance. With high performance camshaft timing, 

exhaust valves in different cylinders can be open at the same time, overlapping at the end of the power stroke in 

one cylinder and the end of exhaust stroke in another. In twins croll designs, the exhaust manifold physically 

separates the channels for cylinders that can interfere with each other, so that the pulsating exhaust gasses flow 

through separate spirals (scrolls). With common firing order 1-3-4-2, two scrolls of unequal length pair 

cylinders 1-4 and 3-2. This lets the engine efficiently use exhaust scavenging techniques, which decreases 

exhaust gas temperatures and NOx emissions, improves turbine efficiency, and reduces turbo lag evident at low 

engine speeds.[24]                             

3.1.3 Variable Geometry 

Variable geometry or variable nozzle Turbo chargers use moveable vanes to adjust the airflow to the turbine, 

imitating a turbocharger of the optimal size throughout the power curve. [18][19] The vanes are placed just in 

front of the turbine like a set of slightly overlapping walls. Their angle is adjusted by an actuator to block or 
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increase air flow to the turbine.[19][20] This variability maintains a comparable exhaust velocity and back 

pressure throughout the engine’s rev range. The result is that the turbocharger improves fuel efficiency without a 

noticeable level of turbocharger lag.[18] 
 

3.2 Compressor 

The compressor increases the mass of intake air entering the combustion chamber. The compressor is made up 

of an impeller, a diffuser and a volute housing.The operating range of a compressor is described by the 

"compressor map".[3] 

3.2.1 Ported Shroud 

The flow range of a turbocharger compressor can be increased by allowing air to bleed from a ring of holes or a 

circular groove around the compressor at a point slightly downstream of the compressor inlet The ported shroud 

is a performance enhancement that allows the compressor to operate at significantly lower flows. It achieves this 

by forcing a simulation of impeller stall to occur continuously. Allowing some air to escape at this location 

inhibits the onset of surge and widens the operating range. While peak efficiencies may decrease, high 

efficiency may be achieved over a greater range of engine speeds. Increases in compressor efficiency result in 

slightly cooler (more dense) intake air, which improves power. This is a passive structure that is constantly 

open. The ability of the compressor to provide high boost at low rpm may also be increased marginally. Ported 

shrouds are used by many turbocharger manufacturers.[3] 

The compressor impeller is of aluminium alloy or the more expensive titanium. Manufactured from a single 

casting it is located on the rotor shaft by splines. Aluminium impellers have a limited life, due to creep, which is 

dictated by the final air temperature. Often the temperature of air leaving the impeller can be as high as 200°C. 

The life of the impeller under these circumstances may be limited to about 70000 hours.[17] 
 

3.3 Center Housing/Hub Rotating Assembly 
The center hub rotating assembly (CHRA) houses the shaft that connects the compressor impeller and turbine. It 

also must contain a bearing system to suspend the shaft, allowing it to rotate at very high speed with minimal 

friction. For instance, in automotive applications the CHRA typically uses a thrust bearing or ball bearing 

lubricated by a constant supply of pressurized engine oil. The CHRA may also be considered "water cooled" by 

having an entry and exit point for engine coolant. Water cooled models use engine coolant to keep lubricating 

oil cooler, avoiding possible oil coking  (destructive distillation of engine oil) from the extreme heat in the 

turbine.[3]Ball bearings designed to support high speeds and temperatures are sometimes used instead of fluid 

bearings to support the turbine shaft. This helps the turbocharger accelerate more quickly and reduces turbo lag. 

[25] 

Bearings are either of the ball or roller type or plain white metal journals. The ball and roller bearings are 

mounted in resilient mountings incorporating spring damping to prevent damage due to vibration. These 

bearings have their own integral oil pumps and oil supply, and have a limited life (8000 hrs). Plain journal 

bearings are lubricated from the main engine oil supply or from a separate system incorporating drain tank, 

cooler and pumps. Oil is supplied in sufficient quantity to cool as well as lubricate. The system may incorporate 

a header tank arrangement to supply oil to the bearings whilst the turbocharger comes to rest should the oil 

supply fail.[17] 
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IV. CONSTRUCION & WORKING 
The components that make up a typical turbocharger system are: 

• The air filter (not shown) through which ambient air passes before entering the compressor (1) 

• The air is then compressed which raises the air’s density (mass / unit volume) (2) 

• Many turbocharged engines have a charge air cooler (aka intercooler) (3) that cools the compressed air to 

further increase its density and to increase resistance to detonation 

• After passing through the intake manifold (4), the air enters the engine’s cylinders, which contain a fixed 

volume. Since the air is at elevated density, each cylinder can draw in an increased mass flow rate of air. Higher 

air mass flow rate allows a higher fuel flow rate (with similar air/fuel ratio). Combusting more fuel results in 

more power being produced for a given size or displacement 

• After the fuel is burned in the cylinder it is exhausted during the cylinder’s exhaust stroke in to the exhaust 

manifold (5) 

• The high temperature gas then continues on to the turbine (6). The turbine creates backpressure on the engine 

which means engine exhaust pressure is higher than atmospheric pressure 

• A pressure and temperature drop occurs (expansion) across the turbine (7), which harnesses the exhaust gas’ 

energy to provide the power necessary to drive the compressor[26] 

 
Fig:-Turbo Charger System  

1 Compressor Inlet    5 Exhaust Valve 

2 Compressor Discharge    6 Turbine Inlet 

3 Charge air cooler (CAC)    7 Turbine Discharge 

4 Intake Valve 
 

V. APPLICATIONS 

3.1 Petrol Powered Cars 
The first turbocharged passenger car was the Oldsmobile Jet fire option on the 19621963 F85/Cutlass, which 

used a turbo charger mounted to a 215 cu in (3.52 L) all aluminum V8. Also in 1962, Chevrolet introduced a 

special run of turbo charged Corvairs, initially called the Monza Spyder (1962 1964)and later renamed the Corsa 

(1965 1966),which mounted a turbocharger to its air cooled flat six cylinder engine Turbocharging can increase 

power output for a given capacity[27] or increase fuel efficiency by allowing a smaller displacement engine. 

The 'Engine of the year 2011' is an engine used in a Fiat 500 equipped with an MHI turbocharger. This engine 

lost 10% weight, saving up to 30% in fuel consumption while delivering the same HP (105) as an 1.4 litre 
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engine. The 2013 Chevrolet Cruze is available with either a 1.8 litre nonturbocharged engine or a 1.4 litre 

turbocharged engine—both produce the same 138 horsepower. Low pressure turbo charging is the optimum 

when driving in the city, whereas high pressure turbo charging is more for racing and driving on 

highways/motorways/freeways.[3] 
 

5.2 Diesel Powered Cars 
The first production turbocharger Diesel passenger car was the Garrett turbo charged [28] Mercedes 300SD 

introduced in 1978.[29][30] Today, most automotive Diesels are turbocharged, since the use of turbo charging 

improved efficiency, driveability and performance of Diesel engines,[29][30] greatly increasing their popularity. 

The Audi R10 with a Diesel engine even won the 24 hours race of Le Mans in 2006, 2007 and 2008.[3] 
 

5.3 Trucks 
The first turbocharged Diesel truck was produced by Schweizer Maschinenfabrik Saurer (Swiss Machine Works 

Saurer) in 1938.[31] 
 

5.4 Motorcycles 
The first example of a turbocharged bike is the 1978 Kawasaki Z1R TC.[32] Several Japanese companies 

produced Turbo charged high performance motorcycles in the early 1980s, such as the CX500 Turbo from 

Honda a transversely mounted, liquid cooled V Twin also available in naturally aspirated form. The Dutch 

manufacturer EVA motorcycles builds a small series of turbocharged Diesel motorcycle with an 800cc smart 

CDI engine.[3] 
 

5.5 Aircraft 
A natural use of the turbocharger — and its earliest known use for any internal combustion engine, starting with 

experimental installations in the 1920s — is with aircraft engines. As an aircraft climbs to higher altitudes the 

pressure of the surrounding air quickly falls off. At 5,486 m (18,000 ft), the air is at half the pressure of sea level 

and the airframe experiences only half the aerodynamic drag. However, since the charge in the cylinders is 

pushed in by this air pressure, the engine normally produces only half power at full throttle at this altitude. Pilots 

would like to take advantage of the low drag at high altitudes to go faster, but a naturally aspirated engine does 

not produce enough power at the same altitude to do so.[3] 
 

VI. ADVANTAGE 
 

By turbo charging an engine, the following advantages are obtained. 

· Increased power for an engine of the same size OR reduction in size for an engine with the same power 

output. 

· Reduced specific fuel oil consumption mechanical, thermal and scavenge efficiencies are improved due to 

less cylinders, greater air supply and use of exhaust gasses. 

· Thermal loading is reduced due to shorter more efficient burning period for the fuel leading to less exacting 

cylinder conditions[17] 
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