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ABSTRACT 
The Content Based Image Retrieval (CBIR) technique uses image content to search and retrieve digital images. 

Content-based image retrieval has become one of the most active research areas in the past few years. The main 

goal of CBIR is efficiency during image indexing and retrieval, thereby reducing the need for human 

intervention in the indexing process. In this paper various methodologies used in the research area of Content 

Based Image Retrieval techniques using Relevance Feedback are discussed. The comparative analysis of these 

methods is done. The paper covers various relevance feedback techniques for Content Based Image Retrieval 

systems, the parameters used for experimental evaluation of the systems and the analysis of these techniques on 

the basis of their results. 
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I. INTRODUCTION 
 

Content-Based Image Retrieval (CBIR) emerged as a promising means for describing and retrieving images. 

According to its objective, instead of being manually annotated by text-based keywords, images are indexed by 

their visual content, such as color, texture, and shape etc. Content-based retrieval is characterized by the ability 

of the system to retrieve relevant images based on the visual and semantic contents of images. [2] CBIR is the 

application of computer vision techniques to the image retrieval problem, that is, the problem of searching for 

digital images in large databases. The CBIR system works as follows: The visual contents of the images in the 

database are extracted and described by multi-dimensional feature vectors. The feature vectors of the images in 

the database form a feature database. To retrieve images, users provide the retrieval system with example 

images or sketched figures. The system then changes these examples into its internal representation of feature 

vectors. The similarities /distances between the feature vectors of the query example or sketch and those of the 

images in the database are then calculated and retrieval is performed with the aid of an indexing scheme.  
 

II. PRINCIPLE OF CBIR 
 

Content-based retrieval uses the contents of images to represent and access the images. A typical content-based 

retrieval system is divided into off-line feature extraction and online image retrieval. A conceptual framework 

for content-based image retrieval. In off-line stage, the system automatically extracts visual attributes (color, 

shape, texture, and spatial information) of each image in the database based on its pixel values and stores them 

in a different database within the system called a feature database. The feature data (also known as image 

signature) for each of the visual attributes of each image is very much smaller in size compared to the image 
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data, thus the feature database contains an abstraction of the images in the image database. In on-line image 

retrieval, the user can submit a query example to the retrieval system in search of desired images. The system 

represents this example with a feature vector. The distances (i.e., similarities) between the feature vectors of the 

query example and those of the media in the feature database are then computed and ranked.[5] Retrieval is 

conducted by applying an indexing scheme to provide an efficient way of searching the image database. Finally, 

the system ranks the search results and then returns the results that are most similar to the query examples. If the 

user is not satisfied with the search results, he can provide relevance feedback to the retrieval system, which 

contains a mechanism to learn the user’s information needs. 
 

III. METHODOLOGIES USED IN CBIR SYSTEMS 
 

Several reviews of the literature on image retrieval have been published, from a variety of different viewpoints.  

Enser [1995] reviews methods for providing subject access to pictorial data, developing a four-category 

framework to classify different approaches.[7] He discusses the strengths and limitations both of conventional 

methods based on linguistic cues for both indexing and search, and experimental systems using visual cues for 

one or both of these. His conclusions are that, while there are serious limitations in current text-based techniques 

for subject access to image data, significant research advances will be needed before visually-based methods are 

adequate for this task. Cawkell [1993] in an earlier study, find that more dialogue between researchers into 

image analysis and information retrieval is needed. 

 Akins [1996] proposes a framework for image retrieval, classifying image queries into a series of levels, and 

discussing the extent to which advances in technology are likely to meet users’ needs at each level. [8] His 

conclusion is that automatic CBIR techniques can already address many of users’ requirements at level 1, and 

will be capable of making a significant contribution at level 2 if current research ideas can be successfully 

exploited.  

Idris and Panchanathan [1997a] provide an in-depth review of CBIR technology, explaining the principles 

behind techniques for color, texture, shape and spatial indexing and retrieval in some detail. They also discuss 

the issues involved in retrieval techniques for compressed images. They identify a number of key unanswered 

research questions, including the development of more robust and compact image content features, more 

accurate modeling of human perceptions of image similarity, the identification of more efficient physical storage 

and indexing techniques, and the development of methods of recognizing objects within images.  

De Marsicoi et al [1997] also review current CBIR technology, providing a useful feature-by-feature 

comparison of 20 experimental and commercial systems.  

Pengyu Hong, Qi Tian, Thomas S. Huang (2000) [5] have proposed an approach to utilize both positive and 

negative feedbacks for image retrieval. Support Vector Machines (SVM) was applied to classify the positive and 

negative images. The SVM learning results were used to update the preference weights for the relevant images. 

 Ja-Hwung Su et al.(2011)[14] have proposed a novel method, Navigation-Pattern-Based Relevance Feedback 

(NPRF), to achieve the high efficiency and effectiveness of CBIR. In terms of effectiveness, the proposed search 

algorithm NPRF Search makes use of the discovered navigation patterns and three kinds of query refinement 

strategies, Query Point Movement (QPM), Query Reweighting (QR), and Query Expansion (QEX). Manish 

Chowdhury , Sudeb Das, and Malay Kumar Kundu (2012) [15] have presented content based image retrieval 

(CBIR) system based on a new Multiscale Analysis (MGA)-tool, called Ripplet Transform Type-I (RT).To 
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improve the retrieval result, a fuzzy relevance feedback mechanism (F-RFM) was implemented.[3] Fuzzy 

entropy based feature evaluation mechanism was used for automatic computation of revised feature’s 

importance and similarity distance at the end of each iteration.   
 

IV. PARAMETERS USED FOR EXPERIMENTAL EVALUATION OF CBIR SYSTEMS 
 

The standard parameters which are used for the experimental evaluation of the results by the above stated 

systems are convergence ratio, precision, recall and accuracy. Convergence ratio is calculated as weighted 

relevant count divided by the ideal weighted relevant count of the images. Precision is defined as number of 

retrieved relevant images divided by total number of retrieved images and the recall is number of retrieved 

relevant images divided by total number of relevant images in the database. 
 

V. RECALL AND PRECISION EVALUATION 
 

Testing the effectiveness of the image search engine is about testing how well can the search engine retrieve 

similar images to the query image and how well the system prevents the return results that are not relevant to the 

source at all in the user point of view. The first measure is called Recall. It is a measure of the ability of a 

system to present all relevant items. The equation for calculating recall is given below: 

                                Number of relevant items retrieved 

 Recall rate   = 

                     Total number of relevant items in collection 

 The second measure is called Precision. It is a measure of the ability of a system to present only relevant items. 

The equation for calculating precision is given below. 

                                 Number of relevant items retrieved 

 Precision rate   = 

                                    Total number of items retrieved 

   The number of relevant items retrieved is the number of the returned images that are similar to the query 

image in this case. The number of relevant items in collection is the number of images that are in the same 

particular category with the query image. The total number of items retrieved is the number of images that are 

returned by the search engine. Now the values of recall and precision can be calculated.  
 

VI. COMPARISION AND ANALYSIS OF CBIR SYSTEMS 
 

The following table provides the comparison of various Content Based Image Retrieval algorithms using 

Relevance Feedback techniques. 
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  Fig Table1: Comparison of different CBIR System 

S. 

NO

. 

AUTHOR YEAR PROPOSED 

METHOD 

DATA SET 

USED 

EVALUATION 

PARAMETER 

PERFORMAN

CE RESULTS 

1. Pengyu Hong, Qi 

Tian, Thomas S. 

Huang  

 

2000 Support Vector 

Machine with 

Relevance 

feedback  

 

Corel Image 

Gallery 

Feature Vectors:  

Color Moments  

Wavelet 

Moments  

Number of hits 

in top 20 

returned images  

= 18  

2. Xiang Sean Zhou 

Thomas S. Huang  

 

2001 Kernel Based 

Biased 

Discriminant 

Analysis  

(KBDA )  

Corel Image 

Gallery 

Mean and 

Variance 

Mean =17.0  

Variance= 8.86  

3. Su, Zhang, Li, and 

Ma  

 

2003 Bayesian classifier  

 

Corel Image 

Gallery  

 

Accuracy    Accuracy 

increase in top 

10  

results=13.4 %  

in top 20  

results =7.8% 

and in top 100 

results=2.6 % 

4. Steven C. H. Hoi,  

Michael R. Lyu ,  

Rong Jin  

2005 Log Based 

Relevance 

Feedback By 

Coupled Support 

Vector 

Machine(LRF-

CSVM)  

 

Corel Image 

Gallery  

 

Precision Mean Average 

Precision= 0.471 

5. Wei Jiang, Guihua 

Er, Qionghai Dai, 

Jinwei Gu  

 

2005 Hidden 

Annotation(HA) 

with Long Term 

Relevance 

Feedback 

Learning(LRF)  

 

Corel Image 

Gallery  

 

Precision Average 

Precision= 0.75 

6. Mohammed 

Lamine Kherfi and 

Djemel Ziou  

2006 Probabilistic 

feature weighting 

using positive 

Cal photos 

collection 

from 

Precision Average 

Precision= 0.8  
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 example  

(PE) and negative 

example (NE)  

Pennsylvania 

State 

University  

 

7. Anelia Grigorova, 

et al.  

 

2007 Feature Adaptive 

Relevance 

Feedback(FA-RF)  

 

UC Berkeley 

digital library 

project  

 

Precision and 

Recall 

Precision=0.640

6  

Recall=0.6833 

8. Wei Bian and 

Dacheng Tao  

 

2010 Biased 

Discriminative 

Euclidean 

embedding (BDEE)  

 

Corel Image 

Gallery  

 

Precision.  

And standard 

deviation  

Average 

Precision  

= 0.32  

for 9 RF 

iterations 

9. Yu Sun, Bir Bhanu  

 

2010 Relevance 

Feedback with 

online Feature 

selection  

 

1. Butterfly 

Image 

Database  

2.Google 

Images  

Precision For Dataset 1  

Precision=0.8  

For Dataset 2  

Precision=0.75 

10. Ja-Hwung Su et. al  

 

2011 Navigation-Pattern-

Based Relevance 

Feedback(NPRF)  

 

Corel image 

database and 

the Web 

images  

 

Precision  

 

Average 

precision=0.910  

 

11. Manish 

Chowdhury, Sudeb 

Das, and Malay 

Kumar Kundu  

 

2012 Ripplet Transform 

(RT) and Fuzzy 

Relevance 

Feedback 

Mechanism (F-

RFM)  

 

Simplicity 

Database  

 

Precision  

 

Average 

precision=0.80  

 

 

VII CONCLUSION 
 

 In this paper various CBIR techniques for last ten years, their dataset used and their results are discussed in 

detail. From the results of the various methods discussed, it can be concluded that to improve the retrieval 

performance of the CBIR systems researchers must have to design the techniques to increase the values of the 

standard evaluation parameters like precision, convergence ratio or accuracy. The Relevance Feedback 

technique can be incorporated in CBIR system to obtain the higher values of the standard evaluation parameters 

used for evaluation of the CBIR system, which may lead to better results of retrieval performance.  
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ABSTRACT 
Hadoop is an open source software framework that dramatically simplifies writing distributed data intensive 

applications. It provides a distributed file system, which is modeled after the Google File System, and a 

map/reduce implementation that manages distributed computation. Job scheduling is an important process in 

Hadoop Map Reduce. Hadoop comes with three types of schedulers namely FIFO, Fair and Capacity 

Scheduler. The schedulers are now a pluggable component in the Hadoop Map Reduce framework. When jobs 

have a dependency on an external service like database or web service may leads to the failure of tasks due to 

overloading. In this scenario, Hadoop needs to re-run the tasks in another slots. To address this issue, Task 

Tracker aware scheduling has introduced. This scheduler enables users to configure a maximum load per Task 

Tracker in the Job Configuration itself. The algorithm will not allow a task to run and fail if the load of the Task 

Tracker reaches its threshold for the job. Also this scheduler allows the users to select the Task Tracker's per 

Job in the Job configuration. 

Keywords:  Big Data, Hadoop Map-Reduce, HDFS, Scheduler, Task Tracker 

I.  INTRODUCTION 
 

Hadoop Map-Reduce [1] [10] is a software framework and programming model for writing applications that 

rapidly process vast amounts of data in parallel on large clusters of compute nodes. Under such models of 

distributed computing, many users can share the same cluster for different purpose. Situations like these can 

lead to scenarios where different kinds of workloads need to run on the same data center. For example, these 

clusters could be used for mining data from logs which mostly depends on CPU capability. At the same time, 

they also could be used for processing web text which mainly depends on I/O bandwidth. 
 

1.1 Motivation 
Hadoop leverages the power of distributed computing with the help of Google Map Reduce Framework and 

Hadoop Distributed File System (HDFS) [2]. Map Reduce is the framework for processing large volume of 

datasets as key value pairs. Map Reduce divides each job in to two types of functions, map and reduce. The 

input is initially processed in distributed map tasks and aggregate the result with the help of reduce tasks [3] [9]. 

Hadoop uses HDFS as its primary data storage area [2]. HDFS is designed for storing very large files with 

streaming access in commodity hardware. The data is stored as blocks of independent unit with default size of 

64 MB. The blocks are stored with a replication factor for handling the hardware failures. The default 

replication factor is 3. 

1.2 Objectives 
Hadoop uses large number of commodity hardware’s for creating the cluster to solve Big Data problems. The 

Hadoop cluster offers a great potential of resources to multiple users in a shared manner. A good scheduler is 
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required for sharing resources fairly between users. The default scheduler in Hadoop Map Reduce version 1 is 

FIFO scheduler. FIFO Scheduler schedules the jobs in the order in which it is submitted. There are two more 

schedulers comes with Hadoop Map Reduce named Fair Scheduler and Capacity Scheduler. These schedulers 

failed to serve their responsibility in some use cases. This paper exposes some of these use cases and a modified 

scheduler for handling the scenarios. 
 

II. LITERATURE SURVEY 

2.1 Hadoop Map-Reduce and Job Scheduling 
The main advantage of Hadoop Map-Reduce is the data is distributed efficiently in the HDFS and the program 

is running over the local data wherever possible [62]. So the data movement between different nodes in the 

cluster is reduced and it gains the performance. So for efficient processing of Big Data using Hadoop, the data 

should be present in the HDFS. But in almost 90% of the real world use cases, the data is generated by some 

legacy systems or applications and moved in to HDFS for perform the analytics. 

Hadoop is dealing with large volumes of data and most of the Hadoop jobs are running for a long time. So it’s a 

huge loss if the jobs failed after running for a long time. To avoid this, the jobs need to be scheduled properly 

and user needs to get some control for scheduling the jobs. 

The default scheduling algorithm in Hadoop operates off a first-in, first-out (FIFO) basis. Beginning in v0.19.1, 

the community began to turn its attention to improving Hadoop’s scheduling algorithm, leading to the 

implementation of a plug-in scheduler framework to facilitate the development of more effective and possibly 

environment-specific schedulers. Since then, two of the major production Hadoop clusters – Facebook and 

Yahoo – developed schedulers targeted at addressing their specific cluster needs, which were subsequently 

released to the Hadoop community. 
 

2.2 Scheduling in Hadoop 
2.2.1 Default FIFO Scheduler 

The default Hadoop scheduler operates using a FIFO queue. After a job is partitioned into individual tasks, they 

are loaded into the queue and assigned to free slots as they become available on Task Tracker nodes. Although 

there is support for assignment of priorities to jobs, this is not turned on by default. 

2.2.2 Fair Scheduler 

The Fair Scheduler [4] was developed at Facebook to manage access to their Hadoop cluster, which runs several 

large jobs computing user metrics, etc. on several TBs of data daily. Users may assign jobs to pools, with each 

pool allocated a guaranteed minimum number of Map and Reduce slots. Free slots in idle pools may be 

allocated to other pools, while excess capacity within a pool is shared among jobs. In addition, administrators 

may enforce priority settings on certain pools. Tasks are therefore scheduled in an interleaved manner, based on 

their priority within their pool, and the cluster capacity and usage of their pool. 

As jobs have their tasks allocated to Task Tracker slots for computation, the scheduler tracks the deficit between 

the amount of time actually used and the ideal fair allocation for that job. As slots become available for 

scheduling, the next task from the job with the highest time deficit is assigned to the next free slot. 

Over time, this has the effect of ensuring that jobs receive roughly equal amounts of resources. Shorter jobs are 

allocated sufficient resources to finish quickly. At the same time, longer jobs are guaranteed to not be starved of 

resources. 
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2.2.3 Capacity Scheduler 

Yahoo’s Capacity Scheduler [5] [7] addresses a usage scenario where the number of users is large, and there is a 

need to ensure a fair allocation of computation resources amongst users. The Capacity Scheduler allocates jobs 

based on the submitting user to queues with configurable numbers of Map and Reduce slots. 

Queues that contain jobs are given their configured capacity, while free capacity in a queue is shared among 

other queues. Within a queue, scheduling operates on a modified priority queue basis with specific user limits, 

with priorities adjusted based on the time a job was submitted, and the priority setting allocated to that user and 

class of job. 

When a Task Tracker slot becomes free, the queue with the lowest load is chosen, from which the oldest 

remaining job is chosen. A task is then scheduled from that job. Overall, this has the effect of enforcing cluster 

capacity sharing among users, rather than among jobs, as was the case in the Fair Scheduler. 
 

2.3 Problem Statement 
All scheduling methods implemented for Hadoop to date share a common weakness: 

1. Failure to monitor the capacity and load levels of individual resources on Task Tracker nodes, and 

2. Failure to fully use those resource metrics as a guide to making intelligent task scheduling decisions. 

Instead, each Task Tracker node is currently configured with a maximum number of available computation 

slots. Although this can be configured on a per-node basis to reflect the actual processing power and disk 

channel speed, etc available on cluster machines, there is no online modification of this slot capacity available. 

That is, there is no way to reduce congestion on a machine by advertising a reduced capacity. 
 

2.4 Proposed System 
The following are the desired functionalities for the proposed scheduler 

· Control the number of concurrent tasks for a particular job in a Task Tracker 

· This value should be configurable via the Job configuration itself. So user can change this value 

dynamically for different jobs. 

· Fence some Task trackers from Job execution. 

· Execute different jobs in user selected Task Trackers. 

· It should support all the functionalities currently provided by the Fair Scheduler. 
 

III. SYSTEM DESIGN 
 

The proposed scheduler schedules the jobs according to the current status of the Task Tracker’s. So the 

scheduler is named accordingly. The proposed system shown in Fig.1 is divided into two components, the core 

scheduler module which will handle the actual scheduling part and a preprocessing module. When a Heartbeat is 

received from a Task Tracker, the Task Tracker information and List of scheduled Jobs should hand over to the 

preprocessor. The preprocessing module first compare the hostname of the Task Tracker against the list of Task 

Trackers specified for the Job. If this check succeeds then it will compute the number of tasks currently running 

for the Job in the Task Tracker. 
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Figure 1: System Architecture of Task Tracker Aware Scheduler 

If the number of currently running tasks is less than the number specified in the Job Configuration, then the Job 

object and Task Tracker information is hand over to the Core Scheduler module. The Core scheduler is a 

modified Fair Scheduler [6] [7] with a priority enhanced algorithm. 
 

3.1 The Task Tracker Aware Scheduler Algorithm 
The Task Tracker Aware Scheduler algorithm is given below. 

· Each Job ‘j’ is initialized with j.wait=0, j.priority =Normal 

· Read and set value of j.max_task_task Tracker and j.hosts_array from job configuration 

· Heartbeat is received from node ‘n’ 

· For each job ‘j’ sort by hierarchical scheduling policy with priority 

· For j in jobs do 

–  If j.hosts_array contains n.hostname and j.Max_task_task tracker > running tasks for job ‘j’ on node 

‘n’ then 

· if ‘j’ has node local task ‘T’ on ‘n’ then 

o Return task ‘T’ to ‘n’ 

· Else if 

j.Priority==Priority.HIGH 

then 

o Set j.wait = 0; 

o Set j.Priority =Priority. NORMAL; 

o Return task ‘T’ to node ‘n’ 

· Else 

o j.wait = j.wait + W1 

· End if 

–  Else if j.wait>Max_Wait_time 
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· Set J.Priority = HIGH 

–  Else 

· J.wait = j.wait + W1 

–  End IF 

End For 

where, W1 - The time difference between Heartbeats 
 

IV. IMPLEMENTATION 
 

Selection of tasks within a job is mostly done by the Job In Progress class, and the Job Scheduler class. JobIn 

Progress exposes two methods, obtain New Map Task and obtain New Reduce Task, to launch a task of either 

type. Both methods may either return a Task object or null if the job does not wish to launch a task. The Task 

Tracker Aware Scheduler overrides assign Tasks method with an algorithm called Task Tracker Aware 

Scheduling to control the Task Tracker selection. The implementation introduced two configuration properties, 

· mapred.tascheduler.tasks.max – Maximum number of tasks that can be run on a Task Tracker for a Single 

Job. Value is in Integer. Value<=0 should be treated as maximum slots available 

· mapred.tascheduler.hosts – Hostnames of the Task Trackers in which jobs needs to be run. Values in 

Strings separated with comma. String “ALL’ should be treated as select all available Task Trackers. 

User needs to configure the above two properties in the Job Configuration object. A java class Job Schedulable 

For TAS is implemented which extends the Schedulable class present in the original Fair Scheduler. The 

configuration properties are read from the Job Object and applied the preprocessing logic at this point. 
 

4.1 Data Flow Diagram of TaskTracker scheduler 
The data flow diagram for Job execution using Task Tracker Aware Scheduler is shown in Fig.2 

The steps are shown below: 

1. Submit Hadoop Job to the Job Tracker with Job Conf 

2. Job Tracker will create a Job In Progress Object 

3. Heartbeat received from Task Tracker at Job Tracker 

4. Job Tracker Pass the Task Tracker information to the Task Tracker Aware Scheduler 

5. Task Tracker Aware Scheduler pass the Task Tracker availability and Jobs in queue to the Job     Scheduler 

6. Job Scheduler iterates through the queued jobs and picks the corresponding Job In Progress object. 

7. Handover the Job In Progress object to the Scheduling algorithm and find out that if the task present in the 

object matches with the Task Tracker configuration. 

8. Handover the task slot to Job Scheduler if it matches with algorithm, else return null. If the result is null, Job 

scheduler picks next Job In Progress Object from the Queue and continue from step 7. 

9. If 8 is success, update the status in Job In Progress. 

10. Handover the task object to Scheduler 

11. Handover the task object to Job Tracker 

12. Handover the information to the Task Tracker 

13. Execute the task in Task Tracker and update the result in HDFS 
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Figure 2: Data Flow Diagram of the TaskTracker 

 

V. EXPERIMENTS AND RESULTS 
 

A Hadoop cluster is setup in the lab with Apache Hadoop version 1.0.3. The available core in the machine was 

AMD A4 processor. The machine is configured with 2 map slots and 2 reduce slots as shown in figure 3. The 

source code of Fair Scheduler is downloaded from Apache Hadoop website. TaskTracker Aware Scheduler is 

implemented by adding the preprocessor module and Priority handling logic to the original Fair scheduler. 

Hadoop is configured to Task Tracker Aware scheduler by adding the jar file to the lib folder and updated the 

property name mapred. jobtracker.taskScheduler to org.apache.hadoop.mapred.Task Tracker Aware Scheduler 

[8]. A word count sample program is written for testing. 
 

5.1 Steps and Snapshots of Tests and Results 
1. Submit the job with a single host name, shown in figure 3. 

2. Submit the job with hostnames=”ALL’ 

3. Submit the job with max_TasksPerNode=1, shown in figure 4 

4. Submit the job with max_Tasks_PerNode=2 

 
Figure 3: Job with Single Hostname 
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Figure 4: Job with Max_TasksPerNode=1 

 

VI. CONCLUSION 
  

A Hadoop cluster is setup in the lab with 3 nodes. Different types of schedulers are tested and verified the 

results. Task Tracker Aware scheduling algorithm is implemented and tested successfully. The advantages over 

the existing algorithms are verified. The proposed solution overcomes the limitations of the existing schedulers 

described here and gives more control to the users for Job execution. 
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ABSTRACT 
Generally today navigation systems are most useful to all the people, from drivers to ordinary persons. But few 

decades back atlas maps are used to find route to a destination.  As it is a hardcopy day to day and time to time 

changes will not be reflected in the atlas map. Other complication to the system is accuracy and there is no 

assurance we are following the rite route to reach the destination. In the last decade GPS (Global Position 

systems) are become familiar in the navigation system due to less cost, easy to use, high assurance and 

accuracy of the application. Still these GPS systems are inefficient in finding the suitable destination route by 

considering the current dynamics of the situation.  A GPS system finds the best route depends on the distance 

but I don’t consider the dynamics of the conditions. So this paper proposes the Efficient navigation system with 

privacy preserving of the requester and request location by using the Anonymous credential scheme. 
 

Key Terms: GPS, VANET, MANET, RSU, C2C, ECC 
 

I. INTRODUCTION 
 

Vehicular Ad hoc Networks (VANET) is part of Mobile Ad Hoc Networks (MANET), this means that every 

node can move freely within the network coverage and stay connected, each node can communicate with other 

nodes in single hop or multi hop, and any node could be Vehicle, Road Side Unit (RSU). The basic application 

of a VANET is to allow arbitrary vehicles to broadcast safety messages (e.g. road condition, traffic accident 

information) to other nearby vehicles and RSU such that other vehicles may adjust their travelling routes and 

RSU may inform the traffic control center to adjust traffic lights for avoiding possible traffic congestion. This 

paper focuses on inter-vehicle communications. Other recent efforts for making authentication in VANET more 

efficient include and In the authors propose to use the physical property of a transmitting signal to discriminate 

one transmitter from others because physical measurement is more efficient than software computation. On the 

other hand, aims at enhancing the efficiency of any certificate-based authentication scheme. In terms of secure 

VANET applications, and  are two representatives. proposes a secure navigation scheme for locating parking 

lots in a car park while proposes a secure and privacy preserving road toll calculation scheme under the 

principle of multi-party computation. The process in which exchange of information via some transmission 

media takes place is known as network. VANETs are used for V2V and V2I communication considering all the 

aspects required by the process of cryptography. In Safety and non-safety applications of VANET, there is a 

requirement of V2V & V2I communication The security policy should define acceptable encryption algorithms 

for use within the VANET System. The security policy should also specify the required procedures for key 

management. In order to successfully gain access to the information transmitted over the VANET, an attacker 

must capture the entire session and use a substantial amount of computer power and time to bruteforce the key 

and decrypt the traffic. Unless the information is exceedingly valuable, any well known, strong algorithm is 

appropriate for use in the VANET System. Vehicular ad-news networks (VANETs) are distributed self-
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organizing and highly mobile networks based on wireless car-to-car-communication (C2C).VANETs have 

recently won a great deal of attention from industry and academe. The ultimate goal is to diminish the number 

and severity of accidents by holding out the driver's view of perception beyond what is visible locally is 

possible. Nevertheless, these active safety applications depend on a certain level of dissemination of C2C 

communications systems. To help increase market penetration, a second class of applications has to be 

developed that offer an immediate benefit to possible customers: the so-called deployment applications. These 

applications are accepted from the fields of entertainment, information access and increased riding comfort. 

The primary agents that would determine the adoption of VANET architecture for future vehicular applications 

would be- 

1) Low latency requirements for safety applications. 

2) Extensive growth of interactive and multimedia Applications. 

3) Increasing concerns about privacy and security. 

While there are strong reasons to adopt the VANET architecture as pointed above, there are also several 

research challenges that needs to be addressed before VANETs could become widespread. They include -Data 

dissemination techniques, Security and Privacy concerns, Lack of simulators for protocol evaluations, 

Bootstrapping/Market penetration issues, Automatic incident detection and collision avoidance capability and 

Driver distribution studies. Vehicular communications (VC) will take on a key part in this endeavor, enabling a 

mixture of applications for safety, traffic efficiency, driver assistance, and infotainment. For instance, warnings 

of environmental hazards (e.g., ice on the pavement) or abrupt vehicle kinetic changes (e.g., emergency 

braking), traffic and route conditions (e.g., congestion or construction sites), and tourist information downloads 

will be offered by these arrangements. Vehicular networks, protocols will allow nodes, that is, vehicles or 

roadside infrastructure units, to communicate with each other over single or multiple hops. In other words, 

nodes will act both as end points and routers, with vehicular networks emerging as the first commercial 

instantiation of the mobile ad hoc networking technology. 
 

II. RELATED WORKS 
 

The proposed system has the advantage of using real-time road conditions to compute a more honest path and at 

the same time, the information source can be properly authenticated. To protect the secrecy of the drivers, the 

query (destination) and the driver who issues the query are guaranteed to be unthinkable to any party including 

the trusted authority. We build use of the idea of anonymous credential to achieve this end. In addition to 

authentication and privacy preserving, our scheme fulfills all her necessary requirements. Two kinds of roles 

exist in the proposed scheme: the first is the trusted third party named Authorization server (AS) in the VANET, 

the second is the VANET user, Vehicle. Each vehicle registers at AS before joining the network. The 

authorization server can recover the real identity of any broadcaster when needed. If there is a malicious vehicle 

broadcasting wrong messages or something else malicious such that the validity of the vehicle needs to be 

broken, the authorization server is able to revoke that specific vehicle. The lower layer is composed of vehicles 

and RSUs. The communication among them is based on the DSRC protocol. Each vehicle has its own public 

keys and private keys, with which all messages are signed and then sent to its neighboring RSU.  

Each RSU receiving the traffic related information is responsible for verifying the digital signatures of the 

messages. In general, the top layer is comprised of application servers (such as traffic control analysis center), 
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and a Trust Authority (TA). The RSUs communicate with an application server and TA using a secure 

transmission protocols, such as the wired Transport Layer Security (TLS) protocol. The road to a successful 

introduction of vehicular communications has to pass through the analysis of potential security threatsand the 

design of a robust security architecture able to cope with these threats. In addition to providing a survey of 

related academic and industrial efforts, we also outline several open problems. 

Message Suppression Attack, An attacker selectively dropping packets from the network, these packets may 

hold critical information for the receiver, the attacker suppresses these packets and can use them again in 

another time. The goal of such an attacker would be to prevent registration and insurance authorities from 

learning about collisions involving his vehicle and/or to avoid delivering collision reports to roadside access 

points. The GPS location information of the nodes is used to connect new nodes to the physically closest node. 

In this way, the communication cost is reduced by localizing the group operation. PPGCV preserves the privacy 

of the users. Finally, PPGCV provides conditional full statelessness property compared to the partial 

statelessness property of the GKMPAN protocol. the RAISE protocol was suggested for vehicle-to-vehicle 

communications. The protocol is software-based. It permits a vehicle to verify the signature of another with the 

assistance of a nearby RSU. Still, no batch verification can be made out and the RSU has to verify signatures, 

one after another. 

VANETs have mainly two types of application provisioned by two models  first is a push model 

(communication in terms of  broadcast nature) and second is a pull model (communication in terms of on 

demand nature). When communication in VANETs in the sort of broadcast nature.Thus along the basis of 

communication this network needs group communication.The principal applications of VANETs can be divided 

platooning and co-operative driving.These cases of applications required mainly privacy location and identity, 

both, non- repudiation. 
 

III. SYSTEM ARCHITECTURE 

 
Fig 3.1 System Architecture 

Finding a route to a certain destination is a common experience for all drivers. In the old days, a driver usually 

refers to a hard copy of the atlas. The drawbacks are quite obvious. With the founding of Global Positioning 

System (GPS), fig 3.1 System Aritecture GPS-based navigation systems become popular, for example In such a 

scheme, a small hardware device is installed on a vehicle. By receiving GPS signals, the device can define its 

current location and then find the geographically shortest route to a certain destination based on a local map 
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database. Nevertheless the route searching procedure of these systems is based on a local map database and real-

time road conditions are not taken into account. 

To read about real-time road conditions, a driver needs another system known as Traffic Message Channel 

(TMC), which has been taken up in a number of developed nations. TMC makes use of the FM radio data 

system to transmit real-time traffic and weather information to drivers. Special equipment is taken to decipher or 

to filter the info obtained. Nevertheless, only special road conditions (e.g., severe traffic accident) aredistributed 

and a driver cannot obtain information like the general smoothness of a road from TMC. Recently, vehicular ad 

hoc network (VANET) has become more and more popular in many rural areas. It is an important component of 

the Intelligent Transportation Systems (ITSs). In a typical VANET, each vehicle is presumed to have an 

onboard unit (OBU) and there are road-side units (RSU) installed along the roads.  

A trusted authority (TA) and possibly some other application servers are set up in the hind end. The OBUs and 

RSUs communicate using the Dedicated Short Range Communications (DSRC) protocol over the wireless 

channel while the RSUs, TA, and the application servers communicate using a secure fixed network (e.g., the 

Internet). The basic application of a VANET is to allow arbitrary vehicles to broadcast safety messages (e.g., 

vehicle speed, turning direction, traffic accident information) to other nearby vehicles (denoted as vehicle-

vehicle or V2V communications) and to RSU (denoted as vehicle-infrastructure or V2I communications) 

regularly, such that other vehicles may adjust their traveling routes and RSUs may inform the traffic control 

center to adjust traffic lights for avoiding possible traffic congestion. As such, a VANET can also be read as a 

sensor network because the traffic command center or some other key servers can collect tons of useful info 

about road conditions from vehicles. It is natural to investigate how to utilize the collected real-time road 

conditions to offer useful applications. 
 

IV. STEPS IN NAVIGATION SYSTEM 
 

TA sets up parameters and generates anonymous credentials. Vehicle Vi’s tamper-proof device starts up and 

requests for the master secret s from RSU Rc. Vehicle Vi’s tamper-proof device requests for a navigation 

credential from RSU Rj. RSU Rj verifies Vi’s identity and sends its tamperproof device an anonymous 

credential.  After a random delay or after traveling for a random distance, Vi’s tamper-proof device sends out its 

navigation request to RSU Rk. RSU Rk forwards the navigation request to its neighbors. This procedure iterates 

until the request reaches RSU Rd is covering the destination. 

 
Fig 4.1 Navigation System 

RSU Rd constructs the navigation reply message and sends it along the reverse route. Each hop along the path 

attaches the corresponding hop information (with signature). RSU Rk forwards the navigation reply message to 
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Vi’s tamper-proof device which then verifies the messages from all RSUs along the route in a batch. By 

presenting the navigation session number, each RSU along the route guides Vi to reach the next RSU closer to 

the destination. Based on Vi’s pseudo identity received from RSU Rj, TA reveals Vi’s real identity for billing 

purpose 
 

V. NETWORK INITIALIZATION 
 

In this module, Network elements like TA Trusted authority, RSU Road side unit, On board unit OBU are 

deployed in the NS2 for the functioning. These objects are set in the positions and mobile nodes mobility are set 

for the movements. Finally this do the process of discovering the network elements used in the workspace for 

the initialization process. 
 

 5.1 Key Generation 
Key Generation module generates the anonymous credentials in the trusted authority  for the distribution of key 

for the tamper proof device in the vehicle every node when it switch on the tamper proof device Vehicle send 

the identity to the TA through  the RSU. Once identity is verified TA distribute the key which is generated in the 

initialization of network. 
 

5.2 Key Distribution 
Anonymous credentials generated and Diffie Hellman Cryptographic system is used for the key generation 

every node will have the private key and public key for the transmission of the route request and route response. 

These keys are used to check the user identity and privacy of user query and user location.  In every transition 

node moves from the one RSU coverageto other RSU pseudorandom numbers are generated and used as a key 

for the key distribution.   
 

5.3 Proxy Re-Encryption 
Every query passes to TA through the RSU are in need to do the proxy re encryption to transmit the packet and 

process the packet securely. This method brings the privacy preserving system for the request and response. 

This scheme is enhanced to the all the mobile node. 
 

5.4 Query System 
This module sets up the random generation of the query from the mobile unit to the TA. This random generation 

of queries justifies about the performance of the system, considering various network parameters performance. 
 

5.5 Routing 
This module describes the various routing functionality of the entire system. Mobile host and RSU are 

connected in the wireless pattern. TA and RSU are connected through the wired network. so this modules sets 

up routing models to route the credentials and route request & route response. 

 

VI. PERFORMANCE MEASURE 
 

X-graph tool is used in the NS2 to draw the performance measure of the system. Various network performances 

are measured in the network. 
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6.1 Algorithm 
Elliptic curve cryptography is an approach to public key cryptography based on the algebraic structure of elliptic 

curve over finite fields. Elliptic curve is applicable for encryption, digital signature, pseudo-random generators 

and other tasks.    

Selection of elliptic curve is standard called FIPS 186-2 has 10 which recommended finite fields: 5 prime fields, 

and the binary fields F2163 , F2233 , F2283 , F2409 ,and F2571 . For each of the prime fields, one randomly 

selected elliptic curve was recommended, while for each of the binary fields one randomly selected elliptic 

curve and one Koblitz curve was selected. The fields were selected so that the bit lengths of their orders are at 

least twice the key lengths of common symmetric-key block cipher this is becauseexhaustive key search of a k-

bit block cipher is expected to take roughly the same time.  

Another important advantage is to improve the computational power, this disparity should get rapidly bigger and 

uses a negligible amount of storage. 
 

6.2 Digital Signature Schemes 
A digital signature is the electronic equivalent of a handwritten signature. When attached to an electronic 

document, it provides authentication of the signer, date and time of signature and contents of the signed 

document. Furthermore, the signature must be verifiable to ensure that the signer cannot deny signing the 

document afterwards. Therefore, a digital signature algorithm needs to be able to generate keys for the signature, 

sign a document and verify the signature. 
 

6.3 Encryption Schemes 
In this section, the ElGamal encryption and decryption algorithms will be compared to its elliptic curve version. 

Comparisons will be made on cryptosystems with the same level of security. Thus, a 768-bit conventional 

ElGamal should be compared to a 151-bit ECC ElGamal, while a 1024-bit conventional ElGamal should be 

compared to a 173-bit ECC-ElGamal. However, for key sizes of 151 and 173 bits on the ECC ElGamal, there 

does not exist trinomial in polynomial bases (PB) nor optimized normal basis in normal bases (NB) [23], hence 

155 and 183-bit key sizes will be used instead. Note, however, that there is slight improvement in security levels 

in the ECC versions of ElGamal. 
 

VII. CONCLUSION  
 

VANET based secure and privacy-preserving navigation scheme in this theme. We utilized speed data and road 

conditions collected by RSUs to guide vehicles to desired destinations in a diffused way. Our scheme adopts 

some security primitives in a nontrivial way to supply a number of security features: 1) Vehicles are 

authenticated by means of fake identities. 2) Navigation queries and results are protected from eavesdroppers. 

As well, with the thought of anonymous credential, no one including TA can link up a vehicle’s navigation 

query and its individuality. 3) Information provided by RSUs can be properly authenticated before the route is 

really being applied.Besides meeting all security and privacy requirements, our solution is efficient in the 

sensory faculty that a vehicle can complete the whole navigation querying process and receive urgent 

notification in a very little time. On the other hand, the route turned backby our strategy can contribute to 

savings of traveling time compared with the offline map data searching approach. Our system also makes the 
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lower route blocking rate in practice.Notice that our VSPN scheme can apply to the state of affairs where the 

route searching process is managed by a central server, which gathers and verifies speed data and route 

conditions from RSUs.The authentication process at vehicles can be even simpler because a vehicle only needs 

to check against the central server’s signed on the processed result. However, such a centralized approach is not 

scalable, especially for large cities. 
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ABSTRACT 
A visionless authentication method is based on secret sharing technic with additional data repairing ability for 

the gray-scale document images by using Portable Network  Graphics (PNG) is presented. For each data block 

of gray-scale document images authentication signal is produced then this produced authentication signal and 

binarized data block content is transmute by using the secret Shamir scheme ,the contributed values are selected 

such that as many shares can produced and place in to the alpha channel plane. to create PNG image the alpha 

channel plane is added with the gray-scale document image  at the time of placing the values ,computed shares 

are correlated to the range of alpha channel values extent up to 255 to get the stego-image. An image block is 

patent as damaged if the authentication signal calculated from the present block that does not matches which is 

calculated from the placed values of alpha channel plane. The reverse Shamir scheme is applied to repair the 

damaged data block content by collecting two shares from unobtrusive data block. the proposed method can 

survive malicious attacks of common content modification, such as super imposition, painting etc . 
 

Keywords: Binarized Data, Data Repairing, Gray-Scale Images, Portable Graphics Network 

(PNG), Secret, Stego Image 
 

I. INTRODUCTION 
 

Digital Imaging has substantiated its estimable value in the various fields of science and technology with great 

increase of many applications in number of different fields. Digital images play a vital role for saving and 

maintaining credential data from the malicious attacks, it also provides a security by authentication. Optical 

cryptography(OC) intern also called as optical secret sharing encryption is done during the transformation of 

secret in to no of shares and decryption is performed after collecting all the shares [1][2].with the furtherance of 

digital technologies ,its very simple for anybody to change the original content without affecting its originality , 

so to solve these type of image authentication problem specifically those documents which are very important 

like bank cheque ,insurance documents etc. there are many methods have been proposed in the past on 

authentication of gray scale document images[3][4][5].The problem found in our existing system as, it does not 

provide optimum transparency to the documents because there is no use of alpha channel plane so because of 

this anyone can tamper the credential data, important documents and  it also harms the visual quality of 
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documents[5][6][7]. here secret sharing method for creation of stego image and generating authentication signal 

by extracting two shares which was embedded previously in the alpha channel plane again matching the current 

calculated authentication signal with the hidden authentication signal which is embedded in alpha channel 

plane[8][9]. 

 

Our Contribution 

To solve challenges of security of images with authentication and their visual quality keeping problem ,we 

propose here one algorithm i.e. Algorithm for generation of stego image using alpha channel plane & 

authentication of it by using two shares of untampered blocks and then repairing of the damaged block using 

two untampered blocks of shares  

Proposed system also provides efficiency with security and better visual image quality & authentication.  
 

II. RELATED WORK 
 

· M. Wu and B. Liu [2]  implemented connectivity preserving criterion for accessing the flippability of a 

pixel for getting better visual quality result of the images this criterion is defined that is based on 

connectivity among the pixels, to make sure authenticity and integrity of the document images they 

designed cryptographic signature. 

 

· H. Yang and A.C. Kot [3] propounded two layer binary image authentication  method in which first layer 

is used for testing the image constancy  and the second layer is used for testing the image integrity. here it is 

also used connectivity preserving transition criterion for calculating flippability of pixel.  

 
 

· H. Yang and A.C. Kot [4] proposed a pattern-based data hiding method for binary image authentication in 

which three transition criterion is used for calculating the flippabilities of the pixels in each block. 

· C. C. Lin and W .H. Tsai [5] they developed a secret image sharing with authentication and 

steganography. Here (t, n) threshold  function is used for sharing the secret and data hiding is used for 

embedding the shares before sending to n  number of participants .proposed system also provides high level 

of  security and efficiency.  

 

· M. u. Celik, G. Sharma, E. Saber, and A. M. Tekalp [6] proposed that for calculation of block signature 

they divide the image in to number of blocks in multilevel hierarchical manner to achieve localization .they 

also used Sliding window for searching and enabling of the untampered blocks. 

 
 

· Y. Lee, H. Kim, & Y. Park [10] they proposed thresholding technique i.e. bi-level and multilevel 

thresholding they also proposed the method for quality of selected threshold and threshold selection method 

based on the concept of moment preserving principle. 
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III.PROPOSED SYSTEM 

3.1 Flowchart of Proposed System 

 
Fig 1.Flowchart of proposed system 

Fig.1 representing the flowchart of the proposed system first the input image is given for Binarization and after 

it get convert in to PNG format, then place the shares in alpha channel plane to create stego image then by using 

the shares of alpha channel plane authentication signal is generated, compare this current signal with shares 

which was already embedded in the alpha channel plane, if the image is tampered then repair & reconstruct it 

otherwise it is authentic image. 
 

3.2 Alpha Channel Plane 
The alpha channel of an RGB image defines its transparency when it is amalgamated with another image. If a 

pixel has an alpha channel of 0 it is considered completely transparent when placed onto another image. If pixels 

of alpha channel are set to value 255 it is considered as completely equivocal. 

 

 
Fig.2 Infrastructure of Proposed System 
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Fig.2 represents a Infrastructure of Proposed System in the first stage input source document image is inserted 

with alpha channel plane after some processing is done the stego image is created in the PNG format then it is 

given for checking  whether it is certified i.e. for authentication. If the calculated share is matched with the share 

which extracted from the embedding process then only authentication is possible there are some blocks which 

marked as tampered and that can be repaired by using two shares of untampered block. 
 

3.3 Algorithm for Generation of Stego Image in the PNG Format, Authentication, Repairing. 
Part 1: carrying two gray values which is placed in alpha channel plane. 

Step 1: conversion of stego image in to binary form (Binarization). 

Calculate T= (gr1+gr2)/2, use this threshold to convert stego image i.e. Is in to binary form Ib with 0 denoting 

gr1 and 1 denoting gr2. 

Part 2: Authentication of stego image. 

Srep2 :(start loop) taking unprocessed block Bu of stego image Is with pixel values P1 to P6 and find the 

corresponding values q1 to q6 of  block Bu in alpha channel plane of stego image Is. 

x1=1, x2=2,x3=3…..x6=6. 

Calculate threshold (T, n) to get six shares by using the below formula, 

qi= F(xi)=(d+c1xi)mod p where i= 1,2,….6. 

Step 3: extracting hidden authentication signal. 

1. Subtract 238 from each qi value of untampered block and also add partial shares to get the values of d and C1. 

2. Here in this step convert value of d and c1 in to four bit binary form and concatenate these two values to get 8 

bit string. 

Step 4: map the authentication signal & mark the damaged/tampered blocks 

1. Calculate the values q1 to q6 2×3 block of Ib. 

2. Match the newly calculated q1 to q6 shares with the previously placed shares in Bu (unprocessed block) i.e. 

tampered/damaged.  

Part 3: repairing of the damaged block/part. 

1. Find the pixels p1 to p6 using the binary values of d and c1,if there are any tampered blocks of pixels then 

repair those values using binary values of b & c. 

2. Assign pixel value for gr1 is 1 and for gr2 is 0 which is retrieved from image Is. 

Here repairing is done only when two untampered block of share is available .if there is no untampered shares 

then repairing fail. 

Step 5: end loop 

If there is any unprocessed blocks of Bu then go to step 2. 
 

3.4 Experimental Resultt 

Following results of first and second module. 
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  (a)                                                                                          (b) 

      
(c)                                                                               (d) 

Fig.3 (a) Input image; (b) Threshold image; (c) Alpha plane image; (d) Stego image. 
 

IV. CONCLUSION 
 

We proposed here A Secure authentication scheme for grayscale document images by using secret sharing 

method. By using two gray values of grayscale document image the stego image is created. In this scheme 

security is provided by, secret sharing and encryption. Using Shamir secret sharing method both the generated 

authentication signal and the content of a block are transformed into partial shares. Which are then distributed in 

an elegant manner into an alpha channel plane to create a PNG image. In the authentication process, if it seen 

that the data is tampered then self-repairing is done in the content of the tampered block by reverse Shamir 

scheme. It provides advance level of security to the documents and credential data. 
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ABSTRACT 
The system aims at an efficient way of retrieving all the information of the current node. It gives information of 

our system like host name, ip address, what type of OS is installed. And also it illustrates availability of RAM 

memory in our system. So the user can know that information and he can make use of that system as per his 

requirement. And also it can control the blockage occurred between two hosts. However there are host-to-host 

blockage control algorithms which are inadequate in avoiding the blockage breakdown and unfair bandwidth 

allocations that are irresponsive to network blockages. To avoid these problems, we propose blockage 

avoidance mechanism called Network Node Detection System which uses the Border Patrolling Technique. It 

works depending on exchange of feedback passed between the edge routers arranged at the borders of networks 

in order to restrict and control the irresponsive packet flows before they enter in to the network. It simulates 

that this mechanism effectively eliminates blockage breakdown and achieves approximate min-max fair 

bandwidth allocations between competing nodes. 
 

Keywords: Blockage Breakdown, Blockage Control, Border Control, Core-Stateless Mechanism, 

Egress, Host-To-Host Argument, Ingress. 
 

I. INTRODUCTION 
 

Giving information to the user about the system on which he is working and make report for easy use of users. 

So that he can make use of resources available to him very efficiently. 

Actually the retrieval of system’s information for the user’s benefit is proposed by the Defense Research 

Development Laboratory and we have enhanced it to Network Node Detection System with Border Patrol by 

embedding the Border Patrol to the network and provide security to avoid blockage. 

And the scalability is a host-to-host argument; it is maintained by pushing the complexity to the network edges. 

We have a best example of internet philosophy: the TCP blockage control is achieved by implementing some 

algorithms at the destination host, but as TCP blockage control illustrates some of the host-to-host argument’s 

shortcomings the current Internet suffers from two strategies: 

 

1.1 Blockage Break-Down 
This blockage breakdown occurs from undelivered packets when bandwidth is continually consumed by 

packets that are dropped before reaching their ultimate destinations [1]. There by, the unnecessary 
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retransmission of packets leads to the poor calculation time of retransmission timers by TCP [2] [3] sources, 

which causes blockage breakdown. Recently this problem becoming more common. Network applications are 

using transport protocols, such as UDP, which are unaware to blockage, so it makes no attempt to reduce the 

packet transmission rates when packets are discarded by the networks as it is not accurate in packet 

transmission [4]. Some applications increase their transmission rates during blockage periods, so that they 

will be less sensitive to packet losses [5]. Unfortunately, the Internet currently has no effective way to 

regulate such applications. 
 

1.2 Unjustified Bandwidth Allocation 

Unjustified bandwidth allocation occurs for so many reasons, one of them is the presence of application which 

do not adapt to blockage. 

To point-out these strategies, we introduce and investigate a new Internet traffic control protocol called as 

Network Border Patrol. 

The basic principle of this NBP is to examine the rate of packets that are entering in to and leaving from the 

network at the borders of the network. If the flow of packets entering the network is more than they are leaving 

form the network, then the flow of packets is buffered or discarded. It means that, the network is receiving more 

packets than what it can handle. To prevent this scenario, NBP performs “patrolling” at the network borders and 

ensures that the packets do not flow in to the network with higher rate than they are able to leave it. This 

patrolling prevents blockage breakdown from undelivered packets, because these irresponsive packets never 

enter the network in the first place. 

This NBP can also provide approximately max-min fair bandwidth allocations to complete the packet flow 

by using some mechanisms. Weighted Fair Queuing is an example of one such mechanism. WFQ shows 

significant complexity on routers by requiring them to maintain per-flow state and per-flow scheduling of 

packets. 

Here, we introduce an enhanced core-stateless fair queuing mechanism, in order to achieve some of WFQ’s 

advantages without all of its complexity. 
 

II. METHODOLOGY 
 

Border patrol is a network layer blockage avoidance protocol that is aligned with an approach called core 

stateless approach. This approach allows routers on the borders (or edges) of a network to perform flow 

classification and maintain per-flow state on the borders (or edges) of a network but does not allow routers 

core of the network to do the same. In this approach we have two edge routers at the borders of the 

networks other than the core routers. Depending on flow of packets an edge router may be viewed as an 

ingress router or an egress router. Note that, if the flow of packets passing through multiple networks then 

that flow may pass through more than one ingress or more than one egress routers. 
 

2.1Ingress Router 
An edge router working on the flow of packets that are passing in to the edge routers network is called as 

“Ingress router”. 

Ingress router prevents the blockage breakdown through controlling the per-flow rate of packets at the 

ingress router. Also it sends a feedback to the egress router and receives feedback from the egress router. 
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2.2   Egress Router 

“Egress router” is an edge router operating on a flow of packets passing out of a network. 

It monitors the per-flow rate of packets, which are leaving out of network. And gives a feedback to the ingress 

router about per-flow rate of packets it is monitored. The ingress router controls the packets flow by 

considering egress router’s feedback. 

The Border patrol works with the combination of ingress router and egress router. 

        

Fig. 1 NBP Ingress Router                                Fig. 2 NBP Egress Router 

Actually here, both ingress router and egress router work together by sending feedbacks to each other to avoid 

the blockage breakdown. As an ultimate result, congestion free data will be transmitted and also fair bandwidth 

is allocated between the networks. 

Rate monitoring allows an egress router to determine how rapidly each flow’s packets are leaving the network, 

whereas rate control allows an ingress router to police the rate at which each flow’s packets enter the network. 

These two routers exchange the feedback packets with each other. An ingress router sends forward feedback 

packets to an egress router to inform about the rate of flows that are being controlled, and an egress router sends 

backward feedback packets to an ingress routers to inform about rate of packets that are leaving the network 

(the packets are leaving the network with same flow’s rates at what rate each flow’s packets are entering the 

network). 
 

III. ARCHITECTURE ILLUSTRATION 
 

Here the NBP describes three important aspects: 

3.1 Architecture  

3.2 Feedback control algorithm  

3.3 Rate control algorithm  

 

3.1 Architecture 
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C-core router      I-ingress router  E-egress router 

Fig. 3 NBP Architecture 
Here, we are modifying only the edge routers of the network to avoid the blockage breakdown problem. To do 

so, the ingress router’s output ports and egress routers input ports must be modified especially to exchange 

and handle feedbacks. The flow of data packets are classified sent by ingress routers arrive at the input port of 

the egress router. In the case of IPv6, this process is done by examining the packet header of flow label, 

whereas in the case of IPv4, it is done by examining the packet’s source and destination addresses and port 

numbers. 

Fig. 1 illustrates the architecture of ingress router. The output ports of ingress routers contains a flow 

classifier, per-flow traffic shaper(like leaky buckets), a feedback controller and a rate controller. 

· The flow classifiers classify the packets in to flow. 

· The traffic shapers limit the rate of packets from individual flows that enter the network. 

· The feedback controller receives the backward feedback packets, that are sent by the egress routers and 

passes their contents to the rate controller. It also generates forward feedback packets, which accordingly 

transmitted to the networks egress routers. 

· The rate controller adjusts traffic shaper parameters according to some rate control algorithms like TCP. 

Fig. 2 illustrates about the Egress router. At the input ports of egress router bit rate of each flow is monitored 

using a rate estimation algorithm such as Time Sliding Window (TSW). These rates are collected by a 

feedback controller to send them as backward feedback packets to an ingress router whenever a forward feed-

back packets arrives from that ingress router. 
 

3.2 Feedback Control Algorithm 
The feedback control algorithm find outs when the feedback packets are exchanged and how they are 

exchanged between edge routers. The feedback packets are taken in the form of ICMP packets especially for 

three reasons. 

i. These packets allow egress routers to findout which ingress routers are controlling the packets that are 

monitored by the egress routers.  

ii. They allow egress router to communicate with egress routers.  

iii. They allow ingress routers to detect blockage situation in an early stage of existence in a network, by 

monitoring host-to-host round trip times.  
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The forward feedback packet contains time stamp and a list of flow specifications for flows originating at the 

ingress router. Time stamp is used to calculate the round trip time between two edge routers, and the list of flow 

specifications are values indicates the active flows identities to an egress router originating at the ingress router. 

When a forward packet is received by the egress router it generates a backward feedback to the ingress router 

that contains forward feedback packets actual time stamp, a router’s hop count and a list of observed bit rates 

called egress rates. The router hop count is used by the ingress router’s rate control algorithm, to indicate how 

many routers are present in the path. 

When the backward feedback packet arrives at the ingress router, its contents are passed to the ingress router’s 

rate controller, which uses them to adjust the parameters of each flow’s traffic shaper. 

Psudo code for ingress router rate control algorithm is: 

On arrival of Bward Fback packet B from egress router E 

currentRTT = currentTime - B.timestamp;  

if (currentRTT < E.baseRTT)  

E.baseRTT = currentRTT;  

deltaRTT = currentRTT - E.baseRTT;  

RTTsElapsed = (currentTime - E.lastFbackTime) /       currentRTT;  

E.lastFbackTime = currentTime;  

for each flow F listed in B  

rateQuantum = min (MSS / currentRTT, F.ERate / QF);  

if (F.phase == SLOW_START)  

if (deltaRTT *F.InRate < MSS .hopcount)  

F.InRate = F.InRate * 2 ^ RTTsElapsed;  

else  

F.phase = CONGESTION_AVOIDANCE;  

if (f.phase == CONGESTION_AVOIDANCE)  

if (deltaRTT *F.InRate < MSS .hopcount)  

F.InRate = F.InRate rateQuantum *RTTsElapsed;  

else  

F.InRate = F.ERate - rateQuantum; 
 

3.3 Rate Control Algorithm  
The rate control algorithm regulates each flow’s rate that enters the network. In this algorithm, there are two 

phases. They are slow start or blockage avoidance. The flow can be in any one of those two phases that are 

similar to the TCP blockage control. New packets of network enter in to the slow start and proceed to the 

blockage avoidance phase only when the flow has experienced blockage. 

Algorithm 

· Calculate the currentRTT(round trip time) between edge routers and update the baseRTT if necessary. 

· The baseRTT reflects the best observed RTT between the two edge routers. 

· Then deltaRTT = currentRTT – E.baseRTT; 

· A deltaRTT > zero indicates that packets are requiring a longer time to traverse the network than they once 
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did, and this can only be due to the buffering of packets within the network. 

· if( F.InRate * deltaRTT> .hopcount  

· if(deltaRTT>(In.hop – E.hop) * largPacket; then     the flow congestion has occurred. 
 

IV.  ADDING FAIRNESS TO NNDSBP 
 

Although this paper prevents blockage breakdown, it does not guarantee that all flows are allocated a fair 

bandwidth when they compete for bottle neck. We consider the interoperation and different fair queuing 

mechanisms. 

This fair bandwidth allocation can be achieved by implementing per-flow packet scheduling mechanisms like 

Fair Queuing (FQ) [7], [8]. FQ attempts to estimate the behavior of a fluid flow system; in this process each 

packet stream is treated as a fluid flow entering in to a pipe, and all flows receives an equal proportion of pipe’s 

capacity. As queuing is very effective, it allocates a fair bandwidth to packet flows which are competing for a 

single link. In order to provide this facility, FQ requires each link to maintain queues and state for each flow. 

This complexity overflow obstructs the scalability of FQ, thousands of networks are active at any time for a 

wide area making it unfuctional. Picking out the scalability complexities of FQ, several researches have 

proposed more scalable core-stateless approximations, like Core-stateless FQ [9], Rainbow FQ [10] and 

CHOke. The general idea behind these mechanisms is that edge routers label packets entering the network with 

the state of their associated flows, and core routers use the state recorded in the packets to decide whether to 

drop them or when to schedule them for transmission. This makes the core-stateless mechanisms more scalable 

than the FQ, because they limit per-flow operations and state maintenance to the routers on the network edges. 

Although these core-stateless fair queuing mechanisms work well with most blockage control algorithms that 

rely on packet losses to indicate congestion, they do not work as well with blockage breakdown algorithms that 

prevent blockage before packet loss occurs. 
 

V. SIMULATION 
 

We have 3 simulations here, 

5.1 Preventing Blockage Breakdown  

5.2 Achieving Fair Bandwidth Allocation  

5.3 Scalability  
 

5.1 Preventing Blockage Breakdown 
Let us consider an application generates a TCP flow which always has data to send, and the other is an 

unresponsive constant bit rate UDP flow. Both compete for access to a shared 1.5 Mbps bottleneck link (I- E), 

and only the UDP flow traverses a second bottleneck link (C2-E), which has a limited capacity of 128 kbps. Fig. 

3 shows the throughput achieved by the two flows as the UDP source’s transmission rate is increased from 32 

kbps to 2 Mbps. The combined throughput delivered by the network (i.e., the sum of both flow 

throughputs). 
The one of its four scenarios is, the benchmark case used for comparison: NBP is not used between edge routers, 

and all routers schedule the delivery of packets on a FIFO basis. As Fig. 3 shows, when the UDP flow’s 
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transmission rate increased the network experienced with severe blockage breakdown, because the UDP flow 

fails to respond adaptively to the discarding of its packets on the second bottleneck link. The 

TCP flow’s throughput drops nearly to zero when the UDP load increases to 1.5 Mbps. 
 

5.2 Achieving Fair Bandwidth Allocation 
This paper not only target on blockage breakdown, but also on fairness allocation. Fairness experiment, we 

consider the scenario depicted in Fig. 3 but replace the second bottleneck link (C2-E) with a higher capacity 10 

Mbps link. The TCP flow is generated by an application which always has TCP flow which always has data to 

send, and the other is an unresponsive constant bit rate UDP flow. Both compete for access to a shared 1.5 Mbps 

bottleneck link C1 and only the UDP flow traverses a second bottleneck link (C2-E), which has a limited 

capacity of 128 kbps. 

Since there is only one 1.5 Mbps bottleneck link (I - E) in this scenario, the max-min fair allocation of 

bandwidth between the flows is 750 kbps (if the UDP source exceeds a transmission rate of 750 kbps). However 

fairness is clearly not achieved when only FIFO scheduling is used in routers when unresponsive UDP traffic 

load increases, the TCP flow experiences congestion and reduces its transmission rate, thereby granting an 

unfairly large amount of bandwidth to the unresponsive UDP flow. So the ECSFQ is introduced for throughput 

of each flow as the ECSFQ is able to achieve approximate fair bandwidth allocations. 
 

5.3 Scalability 
It is an important measurement for any traffic control mechanism. As we saw in the previous section, our paper 

is a core-stateless traffic control mechanism that effectively prevents blockage breakdown and provides 

approximate max-min fairness. Its scalability is highly dependent up on per-flow management that edge routers 

performed. In large network, the overheads of maintaining per-flow state, communicating per-flow feedback, 

and per-flow rate control and rate monitoring may become expensive. The number of edge routers, the number 

of flows, and the load of the traffic are the determinant factors in NBP’s scalability. The amount of feedback 

packets of ingress router depends on the number of egress routers it communicates with and the load of the 

traffic. The length of the feedback packets as well as the processing and the amount of state borders routers need 

to maintain is mainly determined by the number of flows. 
 

VI. RESULTS 
 

The Snapshot(a) is the source window that appears when we run our application on the computer. It is showing 

the information retrieved from the host. And also it is facilitating us to send the data to an intended destination 

by giving destination address and the data that we want to send. We have to text fields to give the destination 

address and actual message we want to be sending. 
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Snap-Shot(a): Source Window 

The Snapshot(b) is an ingress router that controls the blockage that may occur while sending data and also 

provides max-min fair bandwidth allocation. It starts sending packets only after receiving some packets while 

sending large data by controlling their flows. And it informs to the user, that the number of packets received by 

the destination for user conformation. There by it is providing security for the data packets. 

 
Snap-Shot(b): Ingress Router 

The Snapshot(c) is an Egress router which is monitoring the rate of flow’s packets and sending backward 

feedback to the ingress router. And it displays the data it received at the destination when we click on “view 

details” button. 

 
Snap-Shot(c): Egress Router 
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VII. CONCLUSION 
 

We have retrieved host properties and configuration to make the information available to the user. Thereby 

assist the user all the information about the system. And we have embedded the border patrol mechanism for the 

internet to avoid the blockage that may occurs while passing the packets between two networks and enhanced 

core-stateless fair queuing mechanism. So this project is able to make the systems information available to the 

user, it prevents the blockage breakdown from undelivered packets and also achieves a fair bandwidth 

allocation. It does this by ensuring that, each flow of packets does not enter the network faster than they are able 

to leave it. It requires no modifications to the core routers, merely this mechanism was achieved by two 

additional routers at the borders of the networks namely ingress router and egress router. The Ingress router is 

implemented using two algorithms called leaky bucket algorithm and rate control algorithm. And Egress router 

uses Time Slide Window (TSM) algorithm which allow the egress router to determine how rapidly each flow’s 

packets are leaving the network. 

The ultimate result shows that our paper successfully provides host information, prevents blockage breakdown 

and achieving max-min fairness in band width allocation. 
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ABSTRACT 
Steel is an essential material for sustainable development for people to satisfy their needs and aspirations. It is a 

part of people’s everyday life, in both the developed and developing world. It is used for various purposes like 

transportation, enabling healthcare, supplying water, delivering energy etc. Now-a-days demand of steel is 

increasing due to increased in infrastructure and globalization. And to meet this demand we are looking for 

such foundry process which will produce high quality steel with minimum time. 

The aim of this paper is to improve the overall performance of induction furnace and to improve melt rate with 

optimum use of electricity. This paper mainly put attention on induction furnace as these are main consumer of 

electricity in foundry. In case of induction furnace efficiency is sensitive to many  controllable features lie in 

operational practices ,coil height, charge mix, furnace utilization etc. So with the help of recommendation ,it is 

easy to find out the ways to lower the specific energy consumption in this furnaces. 
 

Keywords: Coil height, Control label , Energy,  Optimum , Utilization 
 

I. INTRODUCTION 
 

The iron and steel industry presents one of the most energy intensive sectors within the Indian economy and is 

therefore of particular interest in the context of both local and global environmental discussions. Increases in 

productivity through the adoption of more efficient and cleaner technologies in the manufacturing sector will be 

effective in merging economic, environmental, and social development objectives.  

But now a day’s the demand of steel is increasing because of increase in infrastructure and globalization .That’s 

why steel industries are looking for such a furnace which can produce good quality steel with high production 

rate, and controlling quality, composition, physical and chemical properties. This can be achieved by using 

“INDUCTION FURNACE” and hence it comes into picture. So, in this paper, we are trying to develop certain 

relationship between input and output parameters to improve the Whole   process.   

The energy efficiency of any foundry largely rides on the efficiency of the melting process a multi-step 

operation where the metal is heated, treated, alloyed, and transported into die or mould cavities to form a 

casting. The melting process is not only responsible for the energy consumption and cost-effectiveness of 

producing the castings (Exhibit 3), but it is also critical to the control of quality, composition, and the physical 

and chemical properties of the final product. 
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Figure 1: Report Source: 2004 Metal Casting Annual   

The industry spent $1.2 billion in fuels and electricity purchases alone in 1998. The concern over the energy 

efficiency of processes has been growing with the recent rising costs of energy. Factors like increasing energy 

demands, compounded by spikes in energy costs from world events  will continue the upward trend in energy 

costs, pressing the need for developing energy-efficient solutions for the melting process.  

 
Figure 2: Source 2004 Metal Casting Annual Report 

Although the energy consumption in the melting process has been a significant concerning foundry operation. 

Studies have shown that by Implementing best practice technologies, iron and aluminium melting can save 

approximately1.2 and 3 million  per ton respectively. In summary, striving to reduce energy consumption in 

melting ferrous and non-ferrous metals shows a promising path to lowering operating costs in foundries and in 

turn cutting down the production costs for the entire U.S. manufacturing sector. 
 

II. FORMULATION OF THE PROBLEM 

2.1 .MELTING PROCESS  
The melting of any industrial metal used in manufacturing involves the following steps:  

2.11. Preparing and Loading Metal for Melting  

Removing dirt and moisture and sometimes, preheating the charge material, such as scrap metal or ingot; and 

introducing solid charge into the furnace system 

2.1.2 Melting the Metal  

Supplying energy from combustion of fuels, electricity or other sources to raise the metal temperature above its 

melting point to a pouring temperature 

2.1.3. Refining and Treating Molten Metals  

Introducing elements or materials to purify, adjust molten bath composition to provide a specific alloy chemistry 

and/or affect nucleation and growth during solidification. 
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2.1.4 Holding Molten Metal  

Maintaining the molten metal in molten state until it is ready for tapping 

2.1.5. Tapping Molten Metal 

Transferring the molten metal from the furnace to transport ladle  

2.1.6 .Transporting Molten Metal 

Moving the molten metal to the point of use and keeping the metal in molten state until it is completely poured. 

Which increase the costs of melting operations?  
 

III. METHODOLOGY  

3.1. Principle of Induction Furnaces 
The working of induction furnaces is based on the principle of electromagnetic   induction and basic concept is 

same as that of a transformer but with a concept is same as that of a transformer but with, a single turn short 

circuited secondary winding. The charge to be heated and melted forms the secondary while the hollow water 

cooled copper coils excited by the A. C. supply from the primary.The coil is surrounded by a laminated 

magnetic yoke to provide a return path for the flux to prevent stray losses and improve the pf. The whole 

furnace is contaminated in a mechanically rigid structure and mounted so that it can be tilted for pouring. 
 

3.2. Experimentation 
 

Date 

Heat 

No 

F/C- 

No. 

Planned 

Grade 

power 

on 

Power 

Off 

Tap to 

tap 

time, 

Min. 

Melt 

Rate, 

Kg/Min 

KWh 

Cons, 

F/C 

Molten 

Steel 

(MS), 

MT 

KWH/ 

MT MS 

Slag 

01/10/09 4522 A M.S 0.3 18.45 1089 16.6941 15664 18.28 856.89 3.65 

02/10/09 4527 B M.S. 21.2 6.45 381 34.4912 16828 19.66 855.95 2.32 

06/10/09 4549 B M.S. 11 0.35 255 22.6994 16294 18.5 880.76 2.75 

08/10/09 4561 C M.S. 11 0.15 327 22.9308 16096 18.23 882.94 1.86 

11/10/09 4581 D M.S. 8 23.25 273 21.0811 16414 19.5 841.74 2.23 

15/10/09 4608 B M.S. 13 2 270 23.8205 15968 18.58 859.42 1.71 

19/10/09 4616 D M.S. 8 16.4 192 43.4091 15968 19.1 836.02 2.24 

20/10/09 4623 A M.S. 17 2.1 546 33.2182 15276 18.27 836.12 11.46 

27/10/09 4646 D M.S. 17 1.45 202.2 34.4952 15606 18.11 861.73 8.45 

28/10/09 4648 D M.S. 21.5 2 192 74.1961 16830 18.92 889.53 5.64 

 

Above parameters in the table are critical variable parameters to the furnace. Input (Affecting) Variable 

parameters to the furnace are Raw material in ratio ( Scrap, Direct reduction iron and Hot briquettes  iron alloys) 

Power supply on & off time, Thickness of Refractory lining  ( partition between  raw material and induction 

coil) Output (affected) parameters  to the furnace Molten metal quantity in MT/Heat ,Waste heat Slag 

(containing erosion of lining &  integrated slag with raw material),Time per heat. 

During the data analysis it was found that, the furnace is not utilized up to the full capacity. specific energy 

consumption is very high for a little tap quantity with a high tapping temperature. Even restricting power input 

levels or causing power to be switched off increases specific energy consumption. From the table values, It was 

also found that for the same metal tap quantity, there was a marked difference in specific energy consumption 

due to more heating, As the heat losses from coreless induction furnace represent an energy consumption that is 
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proportional to the time metal is held at that temperature and hence more the heating time more is the 

consumption. Hence, care should be taken to avoid dead time by developing efficient operational practices. 

Effect of Heat time on Molten metal
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Figure 3: Time Vs Molten Metal 

Above fig. shows adverse impact on the specific energy consumption. 

Effect of Heat time on Molten metal
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Figure 4: Time in Min Vs Molten Metal in MT 

It was found that after few heats, the time required for the Molten metal reduces and so the specific energy 

consumption. Also due to erosion of lining, the tap quantity increases along with lining life number, which has 

reduced specific energy consumption (Fig. 4). 
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Figure 5: Showing Kwh and Molten Metal in MT 

It is seen from the above figure 5 that for less molten metal, the power consumption is 

very high. 

F requenc y of oc c uranc e of Melt R ate

0
10
20
30
40
50
60

15-30
30-45

45-60
60-75

75-90

90-105

105-120

120-135

135-150

150-165

R a ng e  of Melt ra te

N
o.

 o
f H

ea
ts

S eries 1

 
Figure 6: Frequency of Occurrence of Melt Rate 
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This regression analytical clearly suggests that nearly 76 % of heats were taken at the melting rate of 75-135 

Kg/min and relative SEC is nearly 752 KWh/MT was achieved. 

The effect of lining no. of crucible of induction furnace on specific energy consumption and melt rate is also 

important to analyse. Lining no. has the considerable effect on melt rate and SEC. 
 

IV. RESULTS AND DISCUSSION 
 

After studying all the Input and Output parameters , we have suggested some of the modifications during the 

operation of the Induction Furnace. 
 

4.1 Furnace Utilization 
The Furnace should be utilized at its full capacity, so that more metal can be tapped, at low temperature and the 

specific energy consumption can be reduced with increase in production.  
 

4.2 Metal Tapping Temperature  
The Metal tapping temperature should be as low as possible. Different heats should tapped at nearly similar 

tapping temperature so that optimum specific energy can be consumed. Heat capacity of molten metal increases 

with increasing the tapping temperature, and furnace heat loss is fully proportional to melting temperature. Heat 

capacity of gray iron increases about 20 kWh/t as its temperature rises per 100°C. 

Heat conduction loss (Qc) and radiation loss (QR) are calculated as follows 

Qc = (T-t)/R10-3 

Qc: Conduction loss (Kw) ,t: Cooling water temperature (°K),T: Molten metal temperature (°K),R: Heat 

resistance of furnace wall (kW/°K),QR =  5.67 . 10-3 . A .  (T/100)4  ),QR: Radiation loss (Kw),Emissivity : ε,A: 

Surface area of molten metal (m2) 

From the above mentioned equations it follows that conduction loss and radiation loss of high-frequency furnace 

with 500 Hz and 900kW at tapping temperature of 1500°C come to 50 kW and 35 kW respectively, and these 

losses can be reduced approximately by 10 kW each at tapping temperature of 1400°C.  To keep the tapping 

temperature lower, it is necessary to take carefully thought out measures in practice, for example inoculation, 

laddle traveling distance, preheating and covering of laddle, etc. The tapping temperature employed by a 

foundry will be determined primary by the type of raw material being used. 
 

4.3 Molten Metal Should be Held at Low Temperature and in Short Time  
Rated power should be turned on to heat up again. Chemical analysis of molten, preliminary furnace test and 

temperature measurement should be performed quickly. Preparatory operations should certainly be performed so 

that there is no unmatching with mould assembly or waiting for crane. 
 

4.4 Effect of Tap Quantity on Specific Energy Consumption 
Due to erosion of lining, the tap quantity increases along with lining life number, which has reduced specific 

energy consumption in later heats. For a given liquid metal quantity maintain the maximum possible speed 

charging to reduce heat time and thereby to reduce specific energy consumption Optimum the lining thickness 

with increased no. of line sintering so as to tap higher quantity and minimize specific energy consumption. 

Along these, it has been recommended to charge the raw material by bucket/ compact bundle arrangement and 

to use the cover during initial heating period on the furnace surface. 
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4.5 Preheating of Material 
Quantity of heat required for cast iron melting process up to its melting point (about 1150°C) accounts for 65% 

of the total heat consumed for heating cold material of room temperature (20°C) to tapping temperature 

(1500°C). Induction furnace consumes 87% of the total power consumption required for melt down. 

Remarkable power saving may be realized if raw material is preheated up to 500 - 600°C by any method more 

effective than induction heating.   

Rated power is supplied to the furnace only when thickness of furnace refractory remains normal. Furnace 

power may be lowered when its inner diameter changes due to erosion of furnace wall or slag attached to the 

wall. Furnace wall damaged by erosion should be repaired to maintain the standard diameter in respect to 

thermal efficiency of the furnace.  
 

4.6 Furnace Lid and Charging  
The furnace lid has to be opened every time the furnace is charged. Enormous heat losses occur if the molten 

meta1 is exposed and any delays in charging of low bulk density scrap or failure to re close the furnace lid result 

in decreased furnace efficiencies. 

The important energy conservation opportunity found is preheating the scrap, so that the moisture from the scrap 

can be removed which reduces the heat time and specific energy consumption. It is observed that for the first 10 

minutes of a heat the total quality of scrap in the crucible consist of pressed bundles (15-20 no’s) and there total 

weight does not exceeds 3000-3500 Tons .The percentage losses in this period are higher as heat is being carried 

away by cooling water and also being dissipated by radiation and convection losses. The amount of metal that is 

being heated up is small. The time taken to melt this initial charge is also more because of low bulk density of 

the charge. 

The bottom hinged doors of the bucket are tied by rope and open after the rope and gets immediately burnt 

because of the heat from the furnace. In this way well-packed scrap is initially charged into the furnace. Scrap is 

put at the bottom to prevent escape of any heavier pieces of Scrap during transportation. 

The MS scrap has high bulk density. This enables the crucible to be packed with this scrap ensuring quick 

transfer of heat. It is estimated that by this method of initial charging nearly 5-7 minutes of total heat would be 

reduced resulting in corresponding energy savings. No capital investment is required as the bucket can be 

fabricated in the plant. 
 

4.7 Slag Removal 
Normal practice is to remove the slag manually with hand spoon or tilt the furnace forward and take off the slag 

through the pouring spout into a crane held slag box. A similar solution is to tilt the furnace backward like arc 

furnace and drain the slag in slag-box.  Another method is to use a crane suspended pneumatically operated slag 

-grab which will perform the task in a very short time. 
 

4.8. Control of Slag 
The incorporation of 0.5 to 2.0 pounds of Redux EF40L flux per ton of metal has significantly improved the 

inductor life of pressure pour furnaces, coreless induction and vertical Channel furnaces. Redux EF40L has been 

successfully used in the production of gray and ductile irons as well as high alloy irons and steels to minimize 

slag build up on furnace sidewalls and ladles. Using recommended addition rates, Redux EF40L flux effectively 
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combats slag build up without the adverse effects of aggressive refractory attack or emissions of fluorine or 

chlorine gases. Flux additions can significantly improve furnace performance and prolong useful ladle life. 
 

V. CONCLUSION 
 

So, in this paper, we are focusing on improving the efficiency of steel melting processes. After actually 

watching all the steel melting process, we came to know that what are the various losses and where heat is lost. 

Hence for improving its efficiency and for reducing the losses we have made recommendation, if this comes in 

regular practice obviously it helps to increase its efficiency. The heat loss in the furnace is major due to open 

mouth of furnace, due to transmission of molten metal through transfer media, and mostly we are concentrated 

in this paper to avoid such loss, so that maximum power is saved. 

Material and energy losses during these process steps represent inefficiencies that waste energy and increase the 

costs of melting operations. It is, therefore, important to examine the impact of all proposed modifications over 

the entire melting process to ensure that energy improvement in one step is not translating to energy burden in 

another step. 

Although these technologies require little or no capital for deployment, engineering assistance is needed for the 

facility to reap its maximum benefits. The study concludes that to achieve energy reduction goals, renewed 

R&D efforts must target the current technical barriers in the melting technologies and pursue multiple paths as 

recommended (Result & Discussion). Advances from such efforts will not only save substantial energy in the 

overall melting process, but also provide high-quality molten metal that will reduce the cost of the casting 

process and enhance the quality of the final casting product.  
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ABSTRACT 
Molecular imaging techniques depend upon molecular mechanisms and cellular mechanisms. This imaging 

technique encompasses the visualization, characterization and measurement of biological processes at the 

molecular and cellular levels in humans and other living system. The techniques used include Positron 

Emission Tomography – Computed Tomography (PET-CT). The advantages and disadvantages of imaging 

techniques are Positron Emission Tomography (PET) has high sensitivity, shorter time scan, enables 

quantitative analysis but PET cyclotron or generator needed, also has relatively low spatial resolution.  Single 

photon emission computed tomography (SPECT) has many molecular probes available, can image multiple 

probes simultaneously, may be adapted to clinical imaging system. CT has Unlimited depth penetration high 

spatial resolution whole body imaging of animals and humans short acquisition times (minutes) anatomical 

imaging and radiation exposure poor soft tissue contrast moderately expensive. These molecular imaging 

techniques are used as an accurate tool in localizing abnormal metabolic alteration and serve as a potential 

role as an invasive surrogate biomarker for various disease entities. These approached Molecular imaging 

techniques providing the more robustness and accurate qualitative metrics, and determining the optimal 

histology and slice localization. 
 

Keywords: Affinity Propagation, Interpolation, Molecular Imaging Techniques, Quantification 

Rendering, Segmentation, Visualization. 
 

I. INTRODUCTION 
 

Today, there is almost no area of technical endeavor that is not impacted in some way or the other by digital 

image processing[5].With the sophistication in automated computing systems Bio-Medical Image analysis is 

made simple. Today there is an increase in interest for setting up medical system that can screen a large number 

of people for Molecular Imaging[5]-[10].Molecular Imaging is a new discipline which allows the biological 

processes takes place in the body to be viewed at a cellular and molecular level. This breakthrough enables 

doctor’s early detection of disease in nascent stage, often well before they would be seen on CT and MR images 

and would otherwise require invasive surgery or biopsy – the removal of tissue for examination under the 

microscope[1]. 

Molecular imaging methodology are utilized to diagnose and deal with the treatment of cerebrum and bone 

issue, tumor, and gastrointestinal issue, heart and kidney infections, lung and thyroid issue. The biochemical 

movement of the cells changes when illness happens and, as it advances, this anomalous action begins to 

influence the body and reason changes in bones and tissue that may not be perceived utilizing routine CT or 

MRI filters[6]. 
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Molecular  imaging is a sort of therapeutic imaging that gives itemized pictures of what is going on inside the 

body at the sub-atomic and cell level. Where other analytic imaging systems, for example, x-rays, computed 

tomography (CT) and ultrasound—dominatingly offer anatomical pictures, molecular imaging permits doctors 

to perceive how the body is working and to gauge its compound and natural methods. Molecular  imaging offers 

one of a kind bits of knowledge into the human body that empower doctors to customize patient consideration 

In terms of diagnosis, molecular  imaging has the capacity to:  

• Give data that is unattainable with other imaging advancements or that would require more obtrusive 

methodology, for example, biopsy or surgery  

• Identify disease  in its most punctual stages and focus the careful area of a tumor, frequently before symptoms 

occur or irregularities can be recognized with other analytic tests[4]. 

The primary clinical helpful manifestation of digital  image analysis was created in the early 1970s. The launch 

division (the volumetric portion of blood pumped out of the left ventricle in one pulse) was processed from 

cardiac nuclear medicine images in a semi-mechanized way. [1]This was an early type of evaluation. At the 

point when measuring, you are occupied with examining structure and capacity utilizing peculiarities as a part 

of the pictures. It can for instance be blood stream, tissue shape, tissue composition and movement. These 

features are regularly separated after a segmentation process. An alternate imperative piece of medicinal picture 

examination is image enhancement . Medical images can be of terrible quality for some reasons; 

superimposition of the encompassing tissue and Poisson noise from the photon emission in nuclear  imaging are 

two of them[3]. The image enhancement can for instance be , contrast enhancement, noise removal or sharpen 

details (e.g. edges) to make the analysis less demanding - both visually and in potential further image analysis. 

Contrast enhancement  can be attained  by e.g. histogram leveling or equalization  where the intensities are 

distributed over the histogram. Registration of images from distinctive modalities was considered without 

precedent for the late 1980s. One of the first endeavors was matching the limit surface of the mind that was 

physically segmented in CT, PET and MRI. They utilized the Euclidean metric between historic points to guide 

the segmentations  to one another. Registration between distinctive modalities helps, for instance, in the quest 

for tumors. Tumors are visible in e.g. PET pictures, however it can be hard to decipher the careful anatomical 

position in these images. CT images give a superior anatomical perspective and by matching a CT picture with 

a PET image, the area of the tumor can be distinguished[3],[4],[6]. 

Registration can likewise be utilized to register images procured at distinctive times from the same patient or 

images from diverse patients with a specific end goal to make correlations. Most Most registration methods  

comprise of some peculiarity discovery, feature matching, estimation of model parameters and finally image 

transformation. Positron emission tomography (PET) has demonstrated equipped for imaging atomic 

methodologies, for example, blood stream in the brain  and different organs utilizing O-15 water, as right on 

time as the 1970s. Yet, molecular imaging has just as of late been characterized as a different field. This was 

most likely actuated by the fruition of the human genome extend in April 2003 and the distinguishment that 

numerous illnesses have sub-atomic and cell causes. It is now recognized that imaging of processes intrinsic to 

metabolism, cell signaling and gene expression is possible. The development of our insight into atomic systems 

of illness and the advancement of imaging innovation are occurring quickly and in parallel, cultivating their 

consolidated application in molecular imaging[1],[6]. 
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II. METHODS 

2.1 Kernel Density Estimation via Diffusion 
Generally, the histogram had been utilized to give a visual hint to the general state of the probability density 

capacity (pdf). The observed histogram of any image  is the summation of histograms from numerous hidden 

articles "covered up" in the obeserved histogram. Our proposed technique expect that a top in the histogram 

relates to a moderately more homogeneous area in the image, it is likely that a top includes stand out class. The 

justification behind this supposition is that the histogram of items, inmedical images, are ordinarily considered 

the summation of Gaussian curves, which infers a top compares to a homogeneous region in the image(s)[1]. 

Because of the way of medical images, histograms have a tendency to be extremely boisterous with vast 

variability. This makes the optimal threshold choice for differentiating objects of interest troublesome. In the 

first place, the histogram of the image needs to be assessed in a hearty manner such that an expected histogram 

is less delicate to neighborhood local peculiarities in the image information. Second, the assessed histogram 

ought to be more delicate to the clustering of test values such that data clumping in certain regions and data 

sparseness in others–particularly the tails of the histogram–should be locally smoothed. To avoid all these 

problems and provide reliable signatures about objects within the images, herein we propose a framework for 

smoothing the histogram of PET images through diffusion-based KDE. KDE via diffusion deals well with 

boundary bias and are much more robust for small sample sizes, as compared to traditional KDE. We detail the 

steps of the KDE as follows : 

1) Traditional KDE utilizes the Gaussian kernel density estimator, however it needs nearby adjustment; 

subsequently, it is sensitive to exceptions. To enhance neighborhood adjustment, a versatile KDE was made in 

view of the smoothing properties of linear diffusion processes. The kernel was seen as the transition density of a 

diffusion process, henceforth named as KDE via diffusion. For KDE, given N independent realizations, 

Xu∈{1,...,N }, the Gaussian kernel density estimator is customarily characterized as 

                                                          g(x,t) = x,Xu;t), x  R;……………(1) 

where 

            (x,Xu;t) =  

is a Gaussian pdf at scale t, usually referred to as the bandwidth. An improved kernel via diffusion process was 

constructed by solving the following diffusion equation with the Neumann boundary condition 

                 gdiff (x,Xu;t) = ]…………………..(2) 

After KDE via diffusion, an exponential smoothing was connected to further decrease the noise; the crucial 

state of the histogram was saved all through this methodology. Data clumping  and sparseness in the first 

histogram were removed, and any noise staying after KDE via diffusion was diminished impressively while as 

yet safeguarding the state of the pdf. The resultant histogram can now serve as a capable stage for the 

segmentation of the objects, the length of a powerful clustering methodology can place the valleys in the 

histogram[1],[7]. 
 

2.2 Affinty Propagation 
Clustering data by recognizing a subset of agent illustrations is essential for processing signals and identifying 

examples in data. Such "exemplars" can be found by arbitrarily picking a starting subset of information focuses 

and afterward iteratively refining it, however this functions admirably just if introductory decision is near to a 
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decent arrangement. We contrived a strategy called "affinity propagation," which takes as info measures of 

likeness between sets of data focuses. Real valued messages are traded between data points until a high-quality 

set of models and comparing clusters continuously rises[1]. AP is valuable on the grounds that it is effective, 

insensitive to initialization, and produces groups at a low cluster rate. Essentially, AP partition the data taking 

into account the augmentation of the aggregate of likenesses between data points such that each one part is 

connected with its model (in particular its most prototypical data point. Dissimilar to other model based 

grouping systems, for example, k-centers clustering and k-means, Hence execution of AP does not depend on a 

"good" initial cluster/group. Rather,  AP acquires exact arrangements by approximating the NP-hard issues in a 

significantly more productive and precise way. AP can utilize arbitrarily complex affinity functions since it 

doesn't have to inquiry or incorporate over a parameter space[2]. 
 

2.2.1 Background on AP:  

AP at first expect all data points(i.e., voxels) as models and refines them down iteratively by passing two 

"messages" between all focuses: responsibility and availability. Messages are scalar values such that each one 

point makes an impression on all different focuses, showing to what degree each of alternate focuses is suitable 

to be its model. The primary message is called responsibility, demonstrated by r(i, k), and is the way mindful 

point k is to be the model of point i. In availability, indicated by a(i, k), each one point makes an impression on 

all different guides and demonstrates toward what degree the point itself is accessible for serving as a model. 

The responsibility and availability were defined in Frey and Dueck's original paper as 

r(i,k) s(i,k) –  

a(i,k) min{0,r(k,k)+ }  

where s(i, k) is the likeness between point i and point k, and k is all different focuses aside from i and k. Point k 

is not mindful to be the model for point i if there is an alternate point that portrays i better than k; subsequently, 

the most extreme quality for responsibility is arrived at. The whole of availabilities and responsibilities at any 

emphasis gives the current models and orders. At first, all focuses are thought to be conceivable models, which 

ensure all inclusive ideal arrangements. AP uses max-product belief propagation to acquire great models 

through maximizing the objective function argmaxk [a(i, k) + r(i, k)][1],[2]. 

 

2.2.2 Novel Affinity Metric Construction  

We developed a novel affinity metric to model the relationship between all data points utilizing the precisely 

evaluated histogram with the principle supposition that closer force qualities are more prone to have a place 

with the same tissue class. As such, the information is made out of focuses lying on a few unique straight 

spaces, however this data is covered up in the image histogram, given that the histogram is deliberately 

evaluated in the past step. This segmentation processes recovers these subspaces and relegates data points  to 

their individual subspaces. Simultaneously, likenesses among the voxels assume an indispensable part. Most 

clustering routines are centered around utilizing either Euclidean or Gaussian separation capacities to focus the 

likeness between data points. Such a separation is direct in execution; be that as it may, it drops the shape data 

of the hopeful circulation. Since both probability- and intensity-based differences of any two voxels convey 

profitable data on the determination of appropriate threshold determination, we propose to combine these two 

limitations inside with another affinity  model. These constrains can basically be joined with weight parameters 

n and m as : 
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s(i,j) = -(| n + | |m)1/2 

where s is the closeness capacity, d_ij^G is the registered geodesic separation between point i and j along the 

pdf of the histogram, and d_ij^xis the Euclidean separation between point i and j along x-axis.  

The geodesic separation or distance   between the two information focuses in the image naturally reflects the 

similitude because of the gradient information (i.e., voxel intensity differences). It likewise fuses extra 

probabilistic data through upholding neighborhood groupings for specific locales to have the same mark 

 =   where  j > i. 

Once the similarity function is computed for all points, AP tries to maximize the energy function 

E(c) =  ci) + ………………...(3) 

an exemplar-consistency constraint δk (c) can be defined as 

.(4) 

This limitation authorizes substantial design by presenting a huge punishment if some information point i has 

picked k as its model without k having been effectively named as a model. In the wake of embeddings a novel 

affinity function definition into the vitality imperative to be expanded inside the AP calculation, we got the 

following objective function: 

E(c) = -   + ............................(5) 

all voxels are marked in light of the advancement of the target capacity characterized previously. Since the 

upgrade rules for AP compare to altered point recursions for minimizing a Bethe free-energy approximation, AP 

is effectively inferred as an occurrence of the max-entirety calculation in a factor graph portraying the 

requirements on the marks and the energy function[1].  
 

III. RESULT & ANALYSIS 
 

In this project PET and CT lung images of a rabbit lung are considered as inputs for Quantification. A GUI 

framework called QAV-PET (Courtesy: QAV: PET by Foster and Bagci of NIH) is used. 

QAV-PET analysis allows easy, intuitive and efficient visualization and quantification of multi modal medical 

images. This is carried out in different steps such as Visualization, Interpolation, segmentation, Rendering, 

auto-reporting and Quantification 

The results for each step are given below: 
 

3.1 Visualization 
Functional (PET image) and Anatomical (CT image) images of rabbit are read into the framework. These 

images can be shown in three categories: 

a) Fused image 

b) Functional image 

c) Anatomical image 

The Figure 1(a) shows the fused image, which is formed by the fusion of both Functional and Anatomical 

images., figure 1(b)Shows Functional Image, the image representing here is PET image which is showing the 

clear view of lungs, figure 1(c) shows the Anatomical image, the image here is CT image representation of 

rabbit lung mask. 
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    Fig 1(a): Fused Image              Fig 1(b): Functional Image                Fig1(c): Anatomical Image 
 

3.2 ROI Definition  
Region of Interest (ROI) is created to focus on specified area of lung mask to analyze the situation of image and 

quantify the image. 

 
Fig 2: ROI Defined in Fused Image 

3.3 Interpolation 
Once the ROI is created, the image is subjected to interpolation. This is shown in below fig.3 Interpolation is 

used for the calculation of the value of a function between the values already known. Here Interpolation is used 

to measure the values of already created ROI regions and this gives us the accurate measure. 

 
Fig 3: Interpolated Fused Image 

3.4 Segmentation 

Once the ROI is created, the segmentation process is carried out using Affinity Propagation Image 

segmentation. As a process the lesions formed due to Tuberculosis are segmented as shown in figure.4 

 
Fig 4: AP Pet Image Segmentation 

3.5 Opacity 
The process shown below in figure is used for changing the opacity between Functional and Anatomical 

images. Threshold is adjusted in order to remove the background areas for improved visibility of underlying 

anatomical image. 
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Fig 4(a): 0                   Fig 4(b): 0.25           Fig 4(c): 0.50                Fig 4(d): 0.75               Fig 4(e):1 

Figure 4(A), (B), (C), (D), (E): Representation of Varying The Opacity Between PET and CT on 

The Segmentations. The Opacity Ranges from 0, Fully Anatomical (CT) Information To 1, 

Fully Functional (PET) Information. 
 

3.6 Rendering 
The Rendering process is done in 3D-visualization. The Rendering is carried out for both lung mask and AP 

segmented Image. The figure 5 which have the lung mask rendering shows the affected area in red color 

indicated by a color bar adjacent to image. The color bar represents the intensity of damage happened to the 

lungs. 

                  
Fig 5(a)                                                      Fig 5(b)                                              Fig 5(c) 

                  
Fig 5(d)                 Fig 5(e)                                Fig 5(f) 

Figure5 (a), (b), (c), (d), (e),(f) Shows Rendering Of Lung Mask, Lesion Rendering And 

Interpolated Image. 
 

3.7 Auto-Reporting 
It produces a report which includes the most important information needed for quantifying the disease and high 

uptake value regions. The report includes both Qualitative and Quantitative data. Quantitative data includes 

SUVmean, SUVmax and volume of current label and the location of SUVmax on axial, sagittal and coronal view of 

PET Image. 

                   
Figure: These Images Represent the Reporting for AP Segmented Images for Different Opacity 

Values. 
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Ø After the Reporting process, we acquire the Qualitative metrics and they are tabulated as : 

3.8 Tabular Column  

Table: Qualitative Metrics of Fused Images 
VOLUME SUVmax SUVmean 

0.2740 2.7930 2.2540 

0.2770 2.7930 2.2510 

1.6460 2.7930 1.2930 

1.6860 2.7930 1.2810 

  1.6560 2.7930 1.2945 

1.6830 2.7930 1.2821 

Ø These values represent the uptake values of lesions. 

The report includes both quantitative and qualitative data. The quantitative data includes the SUVmax, 

SUVmean, and the volume of the current label, and, additionally, it provides the location of the SUVmax on the 

axial, sagittal, and coronal view of the PET image, the CT image and the PET-CT fused image All of this 

information allows the user to get a quick view of the highest uptake lesion, which is important for disease 

severity quantification. 
 

IV. CONCLUSION 
 

This can be used for quantification and visualization of abnormalities on PET-CT images of small animal 

infectious disease studies. The segmentation algorithm that is implemented has been shown to be particularly 

well-suited for the segmentation of diffuse, multi-focal PET radiotracer uptakes that are commonly seen with 

infectious diseases. It is used for visualization of the pathologies in three dimensions with the PET functional 

information overlaid for determining the optimal histology and slice localization. When taking histology slices 

from a diseased organ, this three dimensional view of the distribution of the disease will aid researchers in 

determining the best location to take the histology slices from for the best characterization. It includes a 

framework for quantification which can be easily manipulated and tuned to fit any medical imaging application. 
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ABSTRACT 
In computational linguistic, Non-Standard word identification and interpretation is a major challenge for the 

researchers. Different researchers followed different techniques, namely, Decision Tree, Context Window and 

Context Identification Array based model, Maximum Entropy, naïve Bayes model, Support Vector Machine, 

Variational Bayesian Inference, semi-supervised naïve Bayes etc. to get a model with higher accuracy levels. 

Written-language is presented with variations in different domains (news paper, literature, poetry, research 

article, SMS text etc.) even with the same language. Therefore, the technique which is good for a particular text 

domain may be proved to be worst in other domains. Moreover, it has been found that some techniques give 

satisfactory results only on small sized database (Hidden Markov model, Independent component analysis, 

Latent semantic indexing, aka principal component analysis, etc.). With the increase in the size of the database, 

these techniques fail to give same accuracies. In this dynamic world, neither it is possible always to create 

database of labeled data, nor it is readily available in hand. Therefore, semi-supervised techniques really help 

the researchers to tackle such situations. In this paper, we have revisited different techniques presented by 

different researchers along with their merits and demerits in different scenarios. 

 

Keywords: Context Window, Context Identification Array, Expectation Maximization Algorithm, 

Hidden Variable, Hyper-Plane, Information Gain, Mean-Field Theory, Non-Standard Word, 
 

I. INTRODUCTION 
 

Unrestricted texts contain standard words as well as non-standard words. Usually, one can find standard words 

in a lexicon or dictionary, or can one find their pronunciation by an application of ordinary ‘letter-to-sound’ 

rules. However, non-standard words (NSW) consist of numerical patterns and alphabetical strings that are not 

mentioned in the dictionary and pronunciation of NSWs can be produced by some complicated processes. These 

complicated processes are described in different NLP literatures. The challenge is more in case of inflected 

languages. In inflected languages, the word sequence of NSW is needed to convert in such way that should 

match the syntactic structure of the language. 

Non-standard word identification and interpretation [8, 9] is a type of information retrieval technique that is 

widely used in natural language processing. Text normalization is a prerequisite for a variety of downstream 

speech and language processing tasks. The processing of text is required in language and speech technology 
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applications such as text-to-speech (TTS) and automatic speech recognition (ASR) systems. Non-standard 

representations in the text must typically be normalized to be processed in those applications. Text 

normalization is a process by which text is transformed in some way to make it consistent in a way which it 

might not have been before. Text normalization can include classification of non-standard forms (dates, times, 

numbers, currency amounts, etc.), as well as normalization of those entities into words ("$2.50" → "two dollars 

and fifty cents"). Different downstream tasks require different levels and types of normalizations, and 

approaches that work well on one textual domain may not work on another. This thesis paper addresses the 

design and implementation of different techniques for the identification and interpretation of NSWs, formally 

known as text normalization system [5].  

Considerable works have been done by different researchers on different languages likely English, Chinese, 

Japanese, Hindi and other languages.[5] has investigated normalization of non-standard words in texts, 

including numbers, abbreviations, dates, currency amounts, and acronyms. They proposed taxonomy of non-

standard words and apply n-gram language models, decision trees, and weighted finite-state transducers for the 

normalization. [15] developed a supervised Hidden Markov Model based approach for normalizing Short 

Message Service (SMS) texts. They proposed a word for word decoding approach and used a dictionary based 

method to normalize commonly used abbreviations and non-standard usage. 

Due to the important advances obtained in machine translation in the last decade, there has been an increasing 

interest on exploring the machine translation capabilities for dealing with the problem of text normalization 

[28]. They proposed a phrase-based statistical machine translation (MT) model for the text normalization task. 

They defined the problem as translating the SMS language to the English language. The MT based models are 

supervised models, a drawback of which is that they require annotated data. Annotated training data is not 

readily available and is difficult to create especially for the rapidly evolving social media text [29]. In recent 

work, normalization has been shown to yield improvements for part-of-speech tagging [16], parsing [17], and 

machine translation [30]. [30] generated a normalization lexicon using Markov random walks on a contextual 

similarity lattice that they created using 5-gram sequences of words. The best normalization candidates are 

chosen using the average hitting time and lexical similarity features. Context of a word in the center of a 5-gram 

sequence is defined by the other words in the 5-gram. 

The basic idea behind the NSWs identification and interpretation are more all less same involving tokenization, 

token classification, token sense disambiguation and standard word generation to get normalized text. Individual 

step differs in way of implementation. Different researchers, however, adopted different ways for tokenization 

(whitespace-separated tokens [5] [11], end of sentence [7, 11], use of Flex [18], Regex [11], break iterator [11], 

etc), token classification (n-gram language models [5], decision trees [5], regular expression [7], Bayesian 

classification [12], etc) and token disambiguation (n-gram sequence model [14], statistical techniques[13], 

decision-list [9], etc). 

 

II. DIFFERENT METHODOLOGIES 
NSW classification is defined as follows: Given a set of training text containing NSW N = {t1, . . . , tn} and set of 

pre-defined categories C = {c1, . . . , cm}, the classifier assigns a Boolean value to each pair <dj,ci> ϵ D × C . If 

the value is true then NSW dj is assigned a category ci. In this section, we investigate different classification 

techniques along with their advantages and disadvantages. 
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2.1. Decision Tree 
A decision tree (DT) NSW classifier is a supervised machine learning approach consists of a tree in which 

internal nodes are labeled by words, branches departing from them are labeled by tests on the weight that the 

words has in the representation of the test NSW text, and leaf nodes are labeled by categories ci [5, 9]. This 

classifier categorizes a test NSW text dj by recursively testing for the weights. The words labeling the internal 

nodes have in the representation of dj, until a leaf node ci is reached; the label of this leaf node is then assigned 

to dj.  

There exist various top–down decision trees inducers such as ID3 (Quinlan, 1986), C4.5 (Quinlan, 1993), CART 

(Breiman et al., 1984); most of them utilize two conceptual phases: growing and pruning (C4.5 and CART) and 

other inducers perform only the growing phase. These algorithms are greedy by nature and construct the 

decision tree in a top–down, recursive manner (also known as “divide and conquer”)[4]. In every iteration, the 

algorithm partitions the training set using the outcome of a discrete function of the input attributes. The selection 

of the most appropriate function is made according to some splitting measures. After the selection of an 

appropriate split, each node further subdivides the training set into smaller subsets, until no split gains sufficient 

splitting measure or a stopping criteria is satisfied. In most of the cases, the discrete splitting functions are 

univariate. Univariate means that an internal node is split according to the value of a single attribute. 

Consequently, the inducer searches for the best attribute upon which to split. There are various univariate 

criteria, namely, Information Gain, Gini Index, Likelihood-ratio, DKM, Gain Ratio, Distance measure, etc.  

Decision trees are self-explanatory and can handle both nominal and numeric input attributes. It has ability to 

represent any discrete-value classifier. Decision trees are capable of handling datasets that have errors and 

missing values. On the other hand, most of the algorithms (like ID3 and C4.5) require that the target attribute 

will have only discrete values. It performs well if a few highly relevant attributes exist, but less so if many 

complex interactions are present. Decision tree shows over–sensitivity to the training set, to irrelevant attributes 

and to noise (Quinlan, 1993). 
 

2.2. Maximum Entropy 
The most interesting feature of maximum entropy (ME) is that one should choose the most uniform models that 

also satisfy any given constraints [5]. [10] provided a good tutorial introduction on maximum entropy 

techniques. In general, maximum entropy can be used for estimating any probability distribution.  

In this technique, the training data are used to set constraints on the conditional distribution where each 

constraint conveys a feature of the training data that must be present in the learned distribution [5]. The feature 

can be expressed as a function, fi(d; c), of a text containing an NSW and the class label. Maximum entropy 

manages the model distribution in such a way that the expected value of this feature is same as we have 

observed in the training data, D. Therefore, the learned conditional distribution P(c| d) must have the property: 

 
In practice, the text distribution P(d) is unknown, therefore we keep it out of the modeling. Now, we use our 

training data, without class labels, as an approximation to the text distribution, and impose the constraint: 
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Therefore, maximum entropy algorithm is divided into two steps: in the first step, we identify a set of feature 

functions that will be helpful for classification and in the second step, expected value of each feature over 

training data is measured and consider it as constraint for the model distribution. In such a parametric form, a 

unique distribution must exist that has maximum entropy and the distribution is always of the exponential form: 

 
where fi(d; c) is binary valued feature, αi is a parameter need to be estimated and z(d) is a normalization 

function which can be computed as : 

 
The type of the feature could be either Boolean or integer. There are different techniques for estimation of the 

parameters, namely, improved iterative scaling (IIS), hillclimbing algorithm etc. 

The biggest advantage of the maximum entropy framework is the ability to incorporate hundreds of thousands 

or millions of useful features/clues observed from empirical data while as uniform as possible (also totally 

consistent with the maximum likelihood model).  
 

2.3. Support Vector Machine 
In machine learning technique, support vector machine (SVM) is a supervised learning technique that analyzes 

data and recognizes pattern, used for classification and regression analysis [2]. In linear classification, SVM 

creates a hyper-plane that separates the data into two sets with the maximum margin [1]. Intuitively, a good 

separation is achieved by the hyper-plane that has the largest distance to the nearest training data point of any 

class (so-called functional margin), since in general the larger the margin the lower the generalization error of 

the classifier [3]. New examples are then mapped into that same space and predicted to belong to a category 

based on which side of the gap they fall on. Mathematically, SVMs learn the sign function f (x) = sign (wx + b), 

where w is a weighted vector in Rn [1]. SVMs find the hyper-plane y = wx + b by separating the space Rn into 

two half-spaces with the maximum-margin. Linear SVMs can be used for non-linear problems. In that case, the 

data is mapped into another space S and we perform the linear SVM algorithm over this new space. 

In NSW classification problem, we have to deal with huge number of features. However, the SVM has the 

capability of treating over-fitting condition. Thus, it does not dependent on the number of features and can 

handle large feature spaces. 
 

2.4. Context Window and Context Identification Array based model 
Context of the word plays a vital role while interpreting the meaning of an NSW. Context is a simple word that 

presents before or after the NSW within the limited vicinity and creates the environment that reflects the 

meaning of an NSW. Therefore, all the contexts, for a specific semiotic class, are kept in an array, i.e. known as 

Context Identification Array (CIA). Context Window (CW) identifies the regions on both sides of the target 

NSW within which contexts may appear in the text. It is of two types, left cw and right cw.  

In this technique, being proposed by [32], the whole process is mainly divided into two steps: preliminary 

classification and final classification. In the preliminary step, we are selecting each line and desired tokens of 

different semiotic classes are extracted considering pattern matching technique using well organized regular 

expressions (RE), rather than splitting the text into individual tokens. In final classification step, we are 
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precisely identifying the nature of NSWs using CW and CIA. Now, consider each target NSW token (extracted 

in the preliminary step), find its index value in the line and start searching to find matching between left side of 

the target token, i.e. left context window and contexts stored in CIA. If there is a match, set flag=1; otherwise 

start searching for right context window. At the end of search, if value of flag=1, then that target NSW belongs 

to this semiotic class otherwise not. 

Let us consider the left context window l_c_w = {t0, t-1, t-2,…,, t-n}, right context window r_c_w = {t0, t1, t2,…, tn 

} and CIA = {P0, P1, P2,…., Pm, then 

flag = 

         1, if CIA [Pi] = = l_c_w [tj]; where i=0, 1, 2,.., n and j=0,-1,-2, ….,-n 

         1, if CIA [Pi] = = r_c_w [tj] ; where i, j=0,1,2,..,n 

         0, otherwise 

where flag= =1 indicates the receiving of the confirmed result. 

This particular technique looks very simple, however performs well in NSW classification. Success of this 

technique depends on the structure of the CIA i.e. CIA should contain detailed ‘context’ of a particular semiotic 

class, and the optimum context window size. The structure of CIA and size of CW vary language to language.  
 

2.5. Naïve Bayes Classifier 
NB classifier is a simple probabilistic classifier using Bayes theorem [31]. Naïve means ‘independency’, NB 

assumes that presence or absence of a feature of a class is independent to the presence or absence of other 

features. During training, posterior distribution is estimated from the available information, like, prior, 

likelihood and evidence. Given estimates of these parameters calculated from the training segments [19], we can 

write using Bayes rule: 

 
where di is text containing an NSW, cj is class label, θ is parameter and yi=cj indicates yi

th  text belongs to cjth 

class. Now if the task is to classify a test segment di containing a NSW into a single class, then the class with 

highest posterior probability, , is selected. 

Naïve Bayes classifier (NBC) is sensitive to parameter optimization (i.e. different parameter selection can 

significantly change their output). In general, if the assumption of independence in NBC is satisfied by the 

variables of our dataset and the degree of class overlapping is small (i.e. potential linear decision boundary), 

NBC would be expected to achieve good. Another advantage of the NBC is that it takes less time (i.e. faster 

comparing other techniques) to train the classifier. 
 

2.6. Semi-Supervised Techniques 
In a dynamic real world application, it is not always possible to supply huge number of labeled data to the 

classifier. Therefore, researchers think on semi-supervised learning technique. [35] first coined the term ‘semi-

supervised’ for classification with both labeled and unlabeled data. Semi-supervised technique using 

Expectation-maximization is a popular approach in document classification [20, 26]. Researchers are now using 

this technique in NSW classification also. The whole task is outlined in sequential steps as follows: 

1. A naïve Bayes classifier is built with labeled data following supervised learning technique. 
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2. Classify the unlabeled data using naïve Bayes classifier learned in step 1. Now the unlabeled data have been 

classified into most likely classes along with class probabilities associated with each class. 

3. Rebuild a new naïve Bayes classifier with all data – labeled and unlabeled. Class labels and class 

probabilities are assigned to the unlabeled data as calculated in step 2. 

4. Iterate this process of classifying the unlabeled data and rebuild the naïve Bayes model until it converges to 

a stable classifier and set of labels for the data.  

Another approach described by [34] utilized the concept of Maximum Entropy (ME) technique. He 

demonstrated a method of automatically generating training data for Maximum Entropy modeling of 

abbreviations and acronyms and shown that using ME modeling is a promising technique for abbreviation and 

acronym normalization. 

The technique using EM algorithm offers the parameter estimation with limited number of labeled data and 

thereby helps to improve the overall accuracy. The EM method can indeed dramatically improve the accuracy of 

a NSW classifier, especially when there are only a few labeled data. From the Fig.1 we can see that with huge 

number of labeled data, curve converges to the curve with unlabeled data. So, we can conclude that with few 

labeled data, unlabeled data influences the accuracy levels but it does not make any significant difference with 

huge labeled data. 
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Figure 1: Accuracy Values with and Without Unlabeled Data in Semi-Supervised NB 

 

2.7 Variational Bayesian Inference 
The Variational methods extend the practicality of Bayesian inference to complex Bayesian models and 

“medium sized” data sets [27]. The Variational Bayesian inference aims to approximate posterior distribution by 

a simpler distribution for which marginalization is tractable. Maximum likelihood (ML) estimation is one of the 

most popular technologies used in modern classification problem. In many cases direct assessment of the 

likelihood function p(x|θ) (where x is data and θ is parameter) is complex and is either difficult or impossible to 

compute it directly or optimize it. In such cases the computation of likelihood function is greatly affected by the 

introduction of the hidden variables. These random variables act as links that connect the observations to the 

unknown parameters via Bayes’ law.  

Given observed (incomplete) data x, latent or hidden variables z and parameters θ, maximize the log-likelihood 

with respect to θ [21][22]: 

Θ) = log p(x| Θ) =                                                                          (2.7.1) 
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where we have written the integral over the joint distribution for x and z. 

Using Jensen’s inequality, any distribution over hidden variables q(z) gives: 

 
F(q, Θ) is a lower bound on the log-likelihood. 

The difference between the log-likelihood and the bound: 

 

 

 
So,    

As we have said earlier, q(z) is any probabilistic density function over the hidden variables gives rise to a lower 

bound on . KL(q||p) is the Kullback-leibler divergence between p(z|x;θ) and q(z). Since KL(q||p)>=0, we can 

say ≥ F(q, θ). Hence F(q, θ) is a lower bound on Θ) i.e., the log-likelihood. The idea in Variational 

Bayes (VB) approximation is to select a simple approximation q(z) to the complicated conditional density p(x| 

Θ). The Kullback-Leibler divergence gives us a measure of the discrepancy between q(z) and true posterior, 

p(z|x;Θ); so the goal is to find an approximation q(z) which minimizes KL(q||p), hence maximizes F(q, Θ). 

In the E-step F(q, θ) is maximized with respect to q(z) keeping θ fixed and with respect to θ in the M-step 

keeping q(z) fixed. The generalized algorithm of VB is given below: 

Interesting fact regarding Variational theory is that there are no approximations in it but Variational method can 

be used to find approximate solutions in Bayesian inference problem. This can be achieved by assuming that the 

function, over which optimization is performed, have specific forms. For Bayesian inference, a particular form 

that has been used with great success is the factorized one [23][24]. The idea for this factorized approximation 

steams from theoretical physics where it is called mean field theory [25]. 

According to this approximation, the hidden variables z are assumed to be portioned into M partitions, zi, with 

i=1, ….. , M . Also it is assumed that q(z) factorizes with respect to these partitions as: 

 
Thus, we require to find the q(z) of the form of (7) that maximizes the lower bound F(q, θ). Using (7) and 

denoting for simplicity qj (zj) =qj we have: 

 

 
                                                          

where 
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Clearly the bound in (8) is maximized when the Kullback-Leibler distance becomes zero, which is the case 

for , in other words the expression for the optimal distribution  is: 

 
The above equation for j=1, 2, ……, M are a set of consistency conditions for the maximum of the lower bound 

subject to the factorization of (7). They do not provide an explicit solution since they depend on the other factors 

qj(zj) for i ≠ j. Therefore, a consistent solution is found by cycling through these factors and replacing each in 

turn with the revised estimate. 

The summarization of the Variational Bayesian algorithm is given by the following two steps: 

 

 

 

 

Figure 2   : Algorithm for Variational Bayesian Inference 

 

III. EXPERIMENTS AND RESULT 
The experiment is carried out on Bengali and English news corpus. Preparation of the databases from news 

corpus is a very important as well as time consuming task before the start of actual classification process. The 

online version of the famous Bengali news papers, namely, ‘Anandabazar Patrika’1, ‘Bartaman Patrika’2 and 

‘Aajkaal Patrika’3  and English news paper i.e. ‘The Times of India’4 have been used for source documents of 

the databases (training data and test data). Initially the raw data were downloaded from the web site using 

python3 modules and stored in the plain text format. In the preprocessing steps, we removed all the unwanted 

characters and images. The advertisements on the web page were also separated from the content and removed 

from the plain text. The format of the text was stored in UTF-8 standard. In case of CIA and CW based model, 

we performed our experiment directly on the raw text being extracted from the websites. However, for the rest 

of the models, we are extracting examples (sentences) containing NSW only from the raw text, thus avoiding 

manual separation from sentences not containing NSW. Hence we avoid from the unwanted sentences in the 

database and we are trying to minimize the overall complexities of the systems. Subsequently, based on NSW in 

each sentence, we target the context window both on left and right of a given NSW and ultimately produce 

segments.  

From the generated data base, D, we create word features which is a list of every distinct word presents in D 

[32]. To train a classifier we require identifying what features are relevant [32]. For that, we have generated a 

feature vector indicating what words are contained in the input D passed. Therefore, the feature vector 

containing word features becomes the input. The classifier is learned with database, D (5372 labeled data in case 
                                                           
1 http://www.anandabazar.com/ 
2 www.bartamanpatrika.com 
3 www.aajkaal.net 
4 http://epaperbeta.timesofindia.com/ 
 

Variational Expectation-step (E-step) : Evaluate qnew(z) to maximize F(q, θold)  
 
Variational Maximization-step (M-step): Find θnew=arg max F(qnew,θ). 
                                                                                           θ 
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of supervised learning techniques and 5372 labeled and 5372 unlabeled data in case of semi-supervised 

learning). After proper learning process, test example (2000 in numbers) containing a specific NSW class is 

submitted to the system and this NSW has been classified into its proper class. The following tables show the 

accuracy levels (in percentage) of different semiotic classes in Bengali and English news corpus respectively: 

Table 1: Accuracy Values for Different Semiotic Classes on Bengali News Corpus 

Semiotic Class Decision 

Tree 

Maximum 

Entropy 

CIA 

& 

CW 

Support 

Vector 

Machine 

Naïve 

Bayes 

(NB) 

Semi-

supervised 

NB 

(EM) 

Variational 

Bayesian 

Inference 

Date & 

Month 

93.54 96.32 95.95 97.03 97.2 97.6 97.97 

Money 95.42 99.22 100 99.64 99.8 100 100 

Telephone no. 96.54 99.74 100 100 100 100 100 

Year 92.74 96.83 97.6 97.12 97.2 98.0 98.4 

Time 88.52 96.02 94.05 96.6 96.8 97.0 97.02 

URL 100 100 100 100 100 100 100 

Percentage 100 100 100 100 100 100 100 

Quantity 87.64 96.00 96.33 96.43 96.6 97.0 97.24 

Float 100 100 100 100 100 100 100 

Table 2: Accuracy Values for Different Semiotic Classes on English News Corpus 

Semiotic Class Decision 

Tree 

Maximum 

Entropy 

CIA 

& 

CW 

Support 

Vector 

Machine 

Naïve 

Bayes 

(NB) 

Semi-

supervised 

NB 

(EM) 

Variational 

Bayesian 

Inference 

Date & Month 94.34 97.12 96.23 97.3 97.82 98.0 98.13 

Money 96.22 99.84 100 100 100 100 100 

Telephone no. 97.04 99.04 100 100 100 100 100 

Year 93.54 98.62 98.52 98.77 98.8 98.8 99.1 

Time 89.28 99.67 100 100 100 100 100 

URL 100 100 100 100 100 100 100 

Percentage 100 100 100 100 100 100 100 

Quantity 88.74 97.34 97.34 97.56 98.0 98.0 98.77 

Float 100 100 100 100 100 100 100 

 

IV. CONCLUSIONS 
In this paper, the results of seven well known classifiers' methods are compared in Bengali and English NSWs 

classification. The classifiers we applied are: Maximum entropy, Naïve Bayes, Decision Trees, CIA and CW 

based model, Support Vector Machine, Semi-supervised NB and Variational Bayesian Inference. From the 

experimental result, it has been revealed that Decision Tree is a worst NSW classifier. ME, SVM and NB 

classifiers’ performances are good, although NB is better than the other two classifiers. Performances of NB and 

Semi-supervised NB vary marginally, i.e. give the accuracy values that are almost identical or close to each 
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other. Semi-supervised NB is a good choice, especially when there is a limited number of available labeled data. 

It is fact that NB (with labeled data only) performs well when training data are more. But with fewer labeled 

training data, it can’t perform satisfactorily compare to other models (Fig.1). CIA and CW based model is a 

unique NSW classifier. In case of Bengali language, performance of CIA and CW is not adequate, however, it 

performs well in case of English language. Performance degradation, in case of Bengali language is due to 

inflected nature of the Bengali language. Success of this model solely depends on the detailed structure of the 

CIA and optimum size of the CW. However, Variational Bayesian Inference model outperforms the other 

models [33]. It gives pretty good results proving the supremacy of the model. Moreover, it does not require any 

labeled data as it is an unsupervised learning technique.  

Last but not the least, performances of EM, NB, SVM and CW & CIA based models are fluctuating in different 

categories of semiotic class. This fluctuation is due to the nature of NSWs and how they are presented in the 

text. 
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ABSTRACT 
Maintenance is performed to prevent failures, that is preventive maintenance or it is for correcting a failure 

event, which is corrective maintenance. The importance of Operation and Maintenance in wind turbine site is to 

ensure the Wind Turbine Generator (WTG) availability.  When the WTG works, there would be possibility of 

issues such as errors / warning signals which may affects the availability of the WTG. In order to compete in the 

global market and to get repeated orders, turbine manufactures should ensure the WTG availability greater 

than 95% by reducing errors. My objective is to observe and collect the data related to repeated errors in the 

electrical system of WTG especially the battery of the pitch system, towards its working and to eliminate 

reoccurrence of such repeated errors by providing the complimentary solutions. In order to get optimum power 

generation in the WTG should get focusing towards wind direction by means of yawing and pitching operation. 

Lot of circuits, sensors and microprocessors are interlinked for smooth working of WTG. Any of the errors may 

lead to disconnection of WTG from electrical grid. Further, if any failure of WTG, during high wind season will 

lead to loss of power generation and customer dissatisfaction. An improvement of properties of battery can be 

achieved through supporting storage by an ultracapacitor energy storage. 
 

Keywords: Wind Turbine Generator, Pitch System, Battery, Ultracapacitor 
 

I. INTRODUCTION 

1.1 Motivation 
Generation of pollution free power has become the main aim of the researchers in the field of electrical power 

generation. The depletion of fossil fuels, such as coal and oil, also aid to the importance of switching to 

renewable and non-polluting energy sources such as solar, tidal and wind energy etc., among which wind energy 

is the most efficient and wide spread source of energy. Actions performed on a time- or machine-run-based 

schedule that detect, preclude, or mitigate degradation of a component or system with the aim of sustaining or 

extending its useful life through controlling degradation to an acceptable level. The importance of Operation and 

Maintenance in wind turbine site is to ensure the Wind Turbine Generator (WTG) availability. When the WTG 

works, there would be possibility of issues such as errors/warning signals which may affect the availability of 

the WTG. The understanding of wind turbine performance is important to be able to maximize the availability. 

An analysis of the failure statistics gives an estimate of the amount of downtime due to failures for each 

component in a turbine. 
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1.2. Project Objective 
In order to get repeated orders and to compete in the global market it is required to increase the turbine 

availability to more than 95%. The prime objective of this project is to reduce the downtime of the wind turbine 

during high wind season and to increase the turbine availability.  

The project mainly focuses on,  

i. Observe and collect the data related to repeated errors in the electrical system of WTG 

ii. Pin point the areas and errors related to the turbine availability 

iii. To eliminate the errors, by providing suitable solution to increase the turbine availability. 
 

II. PROBLEM PHASE 
 

Operations and maintenance teams are committed to extracting longer life spans and higher returns from every 

wind turbine manufacture, which is offer a comprehensive range of value-added services and solutions. 

Operations and maintenance efforts ensure energy yield optimization in accordance with onsite climate and grid 

conditions. They also provide detailed monitoring services for every wind turbine erected. This combined 

synergy of business units and customer support network succeeds in providing customers with benefits that help 

satisfy their expectations of a global wind energy solutions provider.In order to compete in the global market 

and to get repeated orders, turbine manufactures should ensure the WTG availability greater than 95% by 

reducing errors. 

2.1 Project Methodology 
2.1.1 Electrical Systems 

Wind energy is presently the fastest growing renewable energy source in the world. However, the industry still 

experiences premature turbine component failures, which lead to increased operation and maintenance (O&M) 

costs and subsequently, increased cost of energy (COE). To make wind power more competitive, it is necessary 

to reduce turbine downtime and increase reliability. Condition monitoring may help by reducing the chances of 

catastrophic failures, enabling cost-effective operation and maintenance practices, and providing inputs to 

improve turbine operation, control strategy, and component design. As compared with other applications, the 

wind industry started recognizing the benefits and importance of condition monitoring relatively late. Condition 

monitoring (CM), defined as the process of monitoring a parameter of condition in machinery such that a 

significant change is indicative for a developing failure, can potentially help by: 1) detecting incipient failures 

early, thereby reducing the chances of catastrophic failures; 2) accurately evaluating component health 

conditions, which has the potential to enable more cost-effective O&M; and 3) analysing root causes, which 

may provide the inputs for improved turbine operation, control strategy, and component design. 

Controls are used for the following functions 

Ø To enable automatic operation 

Ø Keep the turbine aligned with the wind 

Ø To engage and disengage the rotor speed 

Ø To govern the rotor speed 

Ø To protect the turbine from over speed or damage caused by very strong winds 

Ø To sense malfunctions and warm operators of the need to perform maintenance of repair, etc 

Controls for an individual machine may be integrated into a data- gathering system for a wind farm and a master 

computer can act as a supervisory control and diagnostic tool for the entire farm. For a large machine the cost of 
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control represents but a small percentage of the total cost, and very elegant and precise controls can often be 

justified. Although passive controls do their own sensing and use natural forces for their actuations, active 

controls may use electrical, mechanical, hydraulic, pneumatic or other means in any combination to suite the 

desired purpose. Active control system depend upon transducers to sense many variables - rotation, speed, 

power produced, generator temperature, voltage, current, wind speed, pitch angle etc.- that will determine the 

control action needed. Transducers used for the control must be of high quality- rugged and extremely reliable. 

They must not only accurately measure the variable they are supposed to sense, but also refrain from responding 

to erroneous inputs. Another important point is that the machine should not be encumbered with so many 

interacting protective controls that it is hardly ever allowed to run. 

Correlate between measured vibrations and operating values 

Ø Splitting condition-based and operation-based values 

Ø Comparison with specified thresholds 

Ø Pre- and main-warning when thresholds are exceeded 

Ø Tools for diagnosis (e.g. trend analysis) 

Ø Measurement data storage 

Condition Monitoring Benefits 

Ø Reduce number of failures -> reduce number of repairs 

Ø Reduce severity of failures -> reduce cost of repair 

Ø Reduce turbine downtime -> reduce revenue losses 
 

2.2 Wind Turbine Site Monitoring 
SCADA system is the state-of-the-art solution developed in-house for all Wind Farms and Wind Turbines. It 

comprises of tools which are extensively used for operations, data acquisitions, analysis, and reporting. 

· SCADA system features Control and Monitoring user interface. It provides direct access to  Wind Turbines 

and Met Stations for detailed analysis and operations 

· SCADA Reporting is a web-based solution, providing a reporting package for Wind Power Plants. SCADA 

Reporting Server is a central database where wind power plant data is hosted for reporting. It retrieves the 

10-minute data from the Wind Turbine and Met Station from all connected wind power plants 

 

Fig.1 Wind Energy Monitoring System 
 

2.3 Errors Happening in the Site 
1. Level 4 Errors 
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2. Level 3 Errors 
 

2.4 Analyzing Errors 
Recent economic and technical developments such as the pressure to reduce the overall cost of electricity 

generated by wind turbines, the necessity to reduce O&M costs as well as increased emphasis on reliability and 

predictability of power production make it urgent to find a technical solution to that question. Load reduction is 

a key element of the solution. In addition, load reduction gains an increasing importance due to the trend 

towards larger wind turbines. Individual pitch control (IPC) plays a key role in compensating loads. So what is 

IPC? Any pitch control system allows control of the turbine speed and consequently the power output. It also 

acts as a brake, stopping the rotor by turning the blades. Moreover, pitch control, especially an IPC system, has 

a role in reducing fatigue loads on the turbine structures. Recently developed wind turbines are variable speed 

turbines capable of adapting to various wind conditions. This adaption is realized via new generator concepts on 

the one hand, and a pitch control system on the other hand. Pitch control means the turning of rotor blades 

between 0° and 90°. When wind speeds are below rated power, typically below 12 m/s, the rotor blades are 

turned fully towards the wind which means that the pitch is positioned at 0°as shown in the figure 1. 

At increasing wind speeds the pitch of the blades is controlled in order to limit the power output of the turbine to 

its nominal value. When wind speeds reach a predefined threshold, typically 28 m/s, the turbine stops power 

production by turning the blades to a 90° position. 

 
Fig.2 Electric Pitching 

Collective pitch control adjusts the pitch of all rotor blades to the same angle at the same time. In contrast, IPC 

dynamically and individually adjusts the pitch of each rotor blade. Based on current individual loads this pitch 

adjustment is carried out in real-time. The main benefit of IPC is the reduction of fatigue loads on the rotor 

blades, the hub, and mainframe and tower structures. In order to compensate these loads, especially symmetric 

loads caused by inhomogeneous wind fields, the pitch of each rotor blade has to be adjusted independently from 

the other blades. A reduction of fatigue loads has two considerable advantages: It allows lighter designs and 

translates into longer lifetimes of wind turbines. What is meant by lighter designs? In cases where components 

are designed according to fatigue loads, a reduction of these loads allows savings in cost and material notably 

for the rotor blades and the tower structure, which are the most expensive elements of a wind turbine. Moreover, 

lighter rotor blades enable a more efficient turbine, especially in low wind conditions. Finally the load reduction 

through IPC gives designers the option to develop low wind turbines from existing designs, which means a 

reduction of time to market. 

Errors related to pitch system due to battery voltage  
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1) During the startup of turbine, testing the Battery voltage of all battery banks through safety speed test is one 

of the tests conducted through program. If the turbine is failed to complete the test in limited time period we 

will get this alarm 

2) Missing of the 24V DC from the battery surveillance sense communication of  blade 

3) VOLTAGE WARNING Problem with the battery voltage value is lesser than the specified parameter 

(230V) of  blade 

4) VOLTAGE STOP Problem with the battery voltage value is lesser than the specified parameter (220V) of  

blade 

5) Alarm is called if the digital input of the frequency converter 1 is low 

(Missing of the 24V DC from the battery surveillance sense communication of blade) 

6) Alarm is called if the digital input of the frequency converter  is low 

(Missing of the 24V DC from the DC to DC converter (290V DC / 24V DC) of blade) 

Important components in the hub panel are 

1) Frequency converter (3 no) 

2) DC-DC power converter (3 no) 

3) Battery surveillance (3 no)  

1. Frequency converter is also called Frequency Drive or only “Drive”. The Frequency converters are used to 

control the speed of Pitch Motor. Pitch Motor pitches the blade. Frequency converter converts AC to DC 

and then DC to variable AC which is fed to 3 phase AC pitch motors. The speed control is achieved by 

Varying voltage and Frequency The input 3 phase 230 VAC converted to DC. DC is inverted to variable 

AC through Variable voltage variable frequency (VVVF) Frequency converter by using IGBT-Insulation 

Gate Bipolar Transistor. Output of Frequency converter is fed to 3 phase Induction Motor (Pitch Motors).  

2. Purpose of Battery Bank in WTG is pitching the blades to the 90 Degrees after Grid failure. Power Supplies 

(DC to DC converters) are located in the Hub panel which provides control voltage +24 V DC to 3 

Frequency Converter in case of Grid fails. It converts Battery bank voltage 264 VDC to 24 V DC. Input 

Voltage 90...350 V AC/DC (through Battery Bank voltage 264 V in Hub). 

3. 3 no.s Battery Surveillance units are used to monitor Battery voltage of 3 Battery Banks. Battery 

surveillance unit is Electronic limit relay used to monitor healthiness of Battery in the Hub by measuring 

Battery voltages during battery test (Grid failure time). Battery charger located in Top (Nacelle)control 

panel which is used to charge the Battery banks in the Hub. The charger use constant current method to 

keep the battery in fully charged state. Output (300 VDC) of Battery charger is connected to Hub through 

Slip rings. Battery charger input 195-264V AC. Output 300V DC,2.1A   
 

III. SOLUTION PHASE 

3.1 Electric Pitch System – Challenges 
Batteries - difficult to monitor, low power at low temperature and a frequent need for replacement. If a failure 

(loss of production or extra service cost) happens, the turbine must be brought to a controlled position – again 

and again 
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Table I. – Features of Ultra-Capacitors and Batteries 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

A high-performance on-board electric energy storage is the main obstacle to development of wind turbine 

components. There are imposed many requirements on electrical energy sources, as high power and energy 

density, long cycle-life, reliability, wide temperature range and no emission of pollutants. Installing only one 

type of energy storage/source ie Battery, is often insufficient. So hybridization of the source enables to solve 

some key problems encountered. Lithium battery provides the energy density at the level of 80-110Wh/kg and 

power density at the level of 500W/kg. 

 
Fig.3 Energy and Power Density, Batteries and Ultra Capacitors 

 
Fig.4 Hybrid Energy Storage Systems :( Passive Hybrid) 

 

Ultra capacitor  Battery  

Low energy density  High energy density  

Very high power  Medium power  

Very long cycle life  Short cycle life  

Voltage depends on the state 

of charge  

Voltage relatively constant  

Sized to fit power profile  Sized to fit energy profile  

High efficiency  Medium efficiency  

Performance decreases 

smoothly  

Performance decreases sharply  

Quick charges/discharges  Slow charges/medium discharges  

Good performance at very 

low temperatures  

Bad performance at very low 

temperatures  
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3.2 Ultra Capacitors Model 
The simplified ultra-capacitor model is shown in above figure this model is composed of a resistor R, which is 

responsible for the electrical losses due to non-zero internal resistance of an ultra-capacitor, and a capacitor C, 

which corresponds to ultra-capacitor’s capacitance. Model does not take into account the transient voltage 

change indynamic state, but is sufficient to evaluate power losses. Value of R resistance is set to ESR 

(Equivalent Series Resistance) for worst case scenario, i.e. highest DC current. The change in capacitance and 

resistance related to the temperature is calculated in initialization commands. 

In order to optimize merging of ultracapacitors and batteries into one pack power electronicconverter is required 

to manage power flow between the main DC bus of drive converters. Figure 1b shows oneinstance of active 

hybrid. This topology allows direct exchange of energy between the load and capacitorswithout the use of 

converter, which is advantageous for frequent vehicle dynamic states. The main flow of energyfrom the 

batteryis controlled by a DC-DC converter, which enables power division but increases losses. Moreover,such a 

system imposes constraints on the ultracapacitor voltage acceptable values. The goal of control strategy of 

active hybrid energy storage is to cover average power demand from main source (battery) and at the same time 

to cover all power fluctuation related to pitching operation from ultracapacitors. The ultracapacitor source is 

recharged during grid availability or from batteries at periods of low power demand. 

 
Fig.5 Active Hybrid with Low Voltage Batteries and High Voltage Ultra Capacitors 

 
Fig. 6 Active Hybrid with Low Voltage Ultra Capacitors and High Voltage Batteries 

 

IV. RESULTS AND DISCUSSIONS 

4.1 Battery Improvement 
An increasing number of portable electronic devices such as laptops and mobile phones incorporate batteries as 

power supplies. Many such devices draw high power, pulsed currents (Fig. 8), and current profiles consisting of 

short, high current bursts result in a reduction of battery performance. Using supercapacitors in combination 

with a battery is therefore an optimal solution. A supercapacitor can relieve the battery of the most severe load 
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demands by meeting the peak power requirements, and allowing the battery to supply the average load. The 

reduction in pulsed current drawn from the battery results in an extended battery lifetime . Many electronic 

devices also include premature shutdown circuitry. These devices will power-down upon the detection of a low 

voltage, preventing loss of data. A noisy supply voltage can sometimes trigger these shutdown circuits. The 

supercapacitor will help prevent premature shutdowns by reducing the severity of voltage transients.  

 
Fig.7 Runtime Extension When Using an EDLC in Combination With a Battery. 

 
Fig.8A Battery Subjected to a Pulsed Current Without a Ultracapacitor 

 
Fig. 9 A Battery Subjected to a Pulsed Current with Ultra-Capacitor 

Figure 9 shows the effectiveness of a super capacitor in reducing voltage transients. The top part of the diagram 

shows a 10.8 V lithium-ion battery pack subjected to a 2 A current pulse, while the bottom part of the diagram 

shows the same battery coupled with a 7 F, 5 m/s super capacitor subjected to the same current conditions. 
 

V. CONCLUSION AND FUTURE SCOPE  
 

I hope that this failure analysis will be more useful to the wind industries / manufacturers for reducing the 

downtime and increase the turbine availability greater than 95% and customer satisfaction. The transient part of 

the load is supplied by ultracapacitor only which relieves the battery of supplying peak power and it leads to 

reduced battery size and increased battery life. An efficient control strategy for managing the energy and power 
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flow in a pitching operation for the required frequent operation and thus achieves the best possible utilization of 

all the energy source without compromising the performance of the wind turbine generator. Ultra capacitors 

aren’t extended as a standard in many applications (usually because of their price), their use should be justified 

because of the energy savings achieve and also due to the longer cycle and the mistreatment resistance that 

characterize the ultra-capacitors in comparison with batteries. The importance of Operation and Maintenance in 

wind turbine site is to ensure the Wind Turbine Generator (WTG) availability .An analysis of the failure 

statistics gives an estimate of the amount of downtime due to failures for each component in a turbine and the 

replacement of the converter and inverter parts for the pitch drive system with suitable new technologies 
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ABSTRACT 
The advent of the internet has revolutionized the field of advertising by providing a whole new path for reaching 

potential customers. Studies show that online advertising is, on the whole, extremely effective and that consumer 

acceptance of online advertising is comparable to traditional media[1][2]. One of the reasons for the high 

effectiveness of online advertising is that users interact with the web at a far more personal and intimate level 

than they interact with other advertising media like the radio or television. Ubiquitous computing environments 

deal with users at an even more intimate level; hence such environments are even better advertising platforms 

than the web. Ubiquitous environments allow the delivery of relevant advertising in suitable ways to selected 

consumers. In this paper, we examine some of the possibilities of Ubiquitous advertising as well as some of the 

issues involved.   
 

Keywords: Advertising, Ubiquitous Computing and Pervasive Computing 
 

I. INTRODUCTION  

1.1 History of Ubiquitous Computing  
A few thousand years ago people of the Fertile Crescent invented the technology of capturing words on flat 

surfaces using abstract symbols: literacy. The technology of literacy when first invented, and for thousands of 

years afterwards, was expensive, tightly controlled, and precious. Today it effortlessly, unobtrusively, surrounds 

us. Look around now: how many objects and surfaces do you see with words on them? Computers in the 

workplace can be as effortless, and ubiquitous, as that. Long-term the PC and workstation will wither because 

computing access will be everywhere: in the walls, on wrists, and in "scrap computers" (like scrap paper) lying 

about to be grabbed as needed. This is called "ubiquitous computing"[7].  

In the history of computing we are about to move to a fourth-generation of computing. Over time, cost and size 

of computers has reduced significantly to allow more people to participate in the world of computing. [9] 

• Mainframe Computing - Many people share one large computer 

• Personal Computing - One person works with one little computer 

• Internet Computing - One person uses many services on a worldwide network 

• Ubiquitous Computing - Many devices serve many people in a personalized way on a global network 
 

1.2 Ubiquitous Computing 
In 1991, Mark Weiser [3] first introduced the concept of Ubiquitous Computing. His main idea was there would 

be an enormous number of ubiquitous computers. He insisted that computers should be embedded into all things 

in our everyday life and disappears as other technologies did. Therefore, people would use ubiquitous computers 
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anytime, anywhere without any knowledge of them. In the future, the prevailing Ubiquitous Computing 

Infrastructure would allow us to use computing power wherever we go.  

Ubiquitous computing integrates computation into the environment, rather than having computers which are 

distinct objects. Another term for ubiquitous computing is pervasive computing. Promoters of this idea hope that 

embedding computation into the environment would enable people to move around and interact with computers 

more naturally than they currently do [3]. One of the goals of ubiquitous computing is to enable devices to sense 

changes in their environment and to automatically adapt and act based on these changes based on user needs and 

preferences. Another goal is to enhancing computer use by making many computers available throughout the 

physical environment, but making them effectively invisible to the user.  

Ubiquitous computing impacts all areas of computer science, including hardware components (e.g. micro chips), 

network protocols, applications, privacy, and computational methods. Ubiquitous computing is not virtual 

reality, it is not a Personal Digital Assistant (PDA), and it is not a personal or intimate computer with agents 

doing your bidding. Unlike virtual reality, ubiquitous computing endeavors to integrate information displays 

into the everyday physical world. It considers the shades of the real world to be wonderful, and aims only to 

augment them. Unlike PDA's, ubiquitous computing envisions a world of fully connected devices, with cheap 

wireless networks everywhere; unlike PDA's, you need not carry anything with you, since information will be 

accessible everywhere. Unlike the intimate agent computer that responds to one's voice and is a personal friend 

and assistant, ubiquitous computing envisions computation primarily in the background where it may not even 

be noticed. Whereas the intimate computer does your bidding, the ubiquitous computer leaves you feeling as 

though you did it yourself. It is explained in the following figure. 

 
Figure: 1 Ubiquitous Computing Framework1.3 Need for Advertising 

Companies constantly struggle to find the best advertising strategies to promote their goods and services. They 

need to be able to reach the segment of population that is potentially interested in their products. They need to 

deliver the advertising in an appropriate manner that will “stick” in the users’ minds. They need to make sure 

that the products and services advertise are those that meet the user’s needs. And they also need to ensure that 

their advertising does not annoy anybody, since that could result in a negative impact.  

To meet these constraints, companies hire advertising agencies to help plan suitable advertising strategies. If 

online advertising can be so effective, ads in Ubiquitous environments can be even more so. Ubiquitous ads can 
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be even more personalized than online ads and they can make use of various Ubiquitous devices to deliver ads 

with greater impact.  

Studies show that online advertising – banners [4] on websites, popup ads, email offers and so on – is very 

effective and provides significant brand communication power. In fact, the studies indicate that online 

advertising dramatically increases product awareness after just a single exposure. If online advertising can be so 

effective, ads in Ubiquitous environments can be even more so. Ubiquitous ads can be even more personalized 

than online ads and they can make use of various Ubiquitous devices to deliver ads with greater impact. Just as 

new display and sound technologies can make a theatre out of a living room, these technologies can also make 

ads so much more appealing.  

Advertising is one of the major sources of revenue for many websites [5]. In fact, online advertising provided a 

major financial thrust to the explosive growth of the internet. It is, thus, conceivable that Ubiquitous advertising 

could also provide a major financial boost to the development and deployment of Ubiquitous computing 

environments. So, a Ubiquitous computing architecture that aids effective advertising would have a better 

chance at succeeding in getting widely deployed. In fact, advertising alone could pay for the deployment and 

maintenance of Ubiquitous environments, and the actual people who use the environment could get the service 

free of cost. 

Ubiquitous environments are in a good position to selectively deliver relevant ads to the right set of people at the 

right time [6]. They also have a wide range of delivery mechanisms to users like SMS to cell-phones, email, large 

displays on walls and audio in rooms. They can, thus, deliver the ads in a way that would annoy the users the 

least while communicating as much information about the product as possible. 

Ubiquitous computing environments hold great potential for the field of advertising.  
 

II. CHALLENGES 
Advertising in Ubiquitous computing environments presents some unique challenges. In this section, a few of 

these challenges are presented. Some of the challenges exist in any advertising scenario while others are specific 

to Ubiquitous environments.  
 

2.1 Reaching the Right People with the Right Ads  
The first challenge is to deliver the right ads to the right people. We have at one end advertisers with ads for 

their products and services. At the other end are consumers with their needs. The advertising system needs to 

match the two to create the greatest possible impact on the customers.  
 

2.2 Delivering ads at the Right Time  
Even after we narrow down the target audience for a particular ad, we need to ensure that the ad is delivered to 

the user at a suitable time. It should definitely not be delivered to him when he is in a meeting or is driving. It 

should preferably be delivered to him when he is relatively free or is in a relaxed environment. Also certain 

types of ads may have greater impact when the user is in a particular context. For example, a car ad may gain 

better mileage when it is played at the time of searching cars through search engines.   
 

2.3 Delivering ads in the Best Way  
Once we have decided the target audience for an ad and the time to deliver the ad, we need to choose the 

appropriate means of delivering the ad. Besides the traditional means of delivering ads like print, radio, TV, 
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telemarketing, billboards, email and internet ads, Ubiquitous environments allow newer delivery mechanisms. 

They can deliver ads via WAP or SMS to cell-phones or to instant messaging clients. Audio clips with 

advertisements could be played to people in their offices or in common areas like inside elevators. Ubiquitous 

environments may have a large variety of displays like video-walls, displays on doors or in corridors, or a 

number of other novel display platforms. If video-on-demand and network TV catch on, it would even be 

possible to place personalized ads on them. From this wide array of delivery mechanisms, advertisers have to 

choose the medium that will make the greatest impact at the least cost. At the same time, the medium chosen 

should not greatly distract the user from what s/he is doing and annoy him. For example, a cell-phone may be an 

excellent advertising means at some times (for example, a fast-food joint could advertise a special sale to all 

cell-phones in the area at that time). At other times, the cell-phone may not be the best way of advertising (like 

when the person is in a meeting or watching a play).  
 

2.4 Serendipitous Advertising  
Serendipitous advertising is advertising which may not seem to meet a person’s specific needs at that point of 

time, but which may interest him or her enough to buy the product or at least get more information about it. 

Serendipitous advertising is useful when advertisers are trying to interest people who may never have heard of 

their company or their product. A Ubiquitous computing environment offers plenty of new scope for 

serendipitous advertising. Wall displays in corridors could display random ads as people walk by. Screensavers 

could play ads too. Elevators and corridors can also play audio ads.  
 

2.5 Providing a Means for Users to Follow Up on the Ad  
Providing interested users an easy way to respond to an ad is critical in advertising. Traditional media like TV, 

print and radio could only give a store location or toll free number to interested users. Online ads allowed people 

to click their way to the company’s website directly. Ubiquitous computing environments can do more. They 

can allow a user to experience more of the good or service is possible. For example, if a user is annoyed by an 

online ad describing a tour to the kodaikanal, he could request a promotional video of the tourist place to be 

played on his large wall display with surround sound. He could instantly get in touch with any one of the tour 

representative using any means of his choice – phone, instant-message, email, etc. There should be a supporting 

payment infrastructure that allows him to reserve cottage and tour immediately.  

At the same time, there should also be a way for users to indicate that they do not wish to receive any more ads 

from that company or of that product like don’t call register. Such a negative feedback mechanism is necessary 

to prevent users from getting annoyed and forming a negative opinion of the company sending the annoying ads. 
 

2.6 Advertising Revenue to be Collected in a Ubiquitous Environment 
Ubiquitous environments pose certain challenges in collecting revenue from advertisers. Should revenue be 

collected every time an ad is shown or delivered to a person? Or should it be collected only if the person 

responds in some way to the ad? Or should it depend on how many people were around when the ad was 

shown? 
 

2.7 Privacy and Security  
Privacy is a big concern in a Ubiquitous environment. Users’ preferences with regard to advertisements they 

would like to receive is personal data and should not be exposed to un-trusted parties. The exact mechanism 
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used to deliver advertisements to users is also private information since it could indicate the location of the user 

or his activity[8]. Any architecture for supporting advertisements should respect the privacy of the consumers in 

the environment. 
 

III. OVERCOMING THE CHALLENGES  
 

In this section, we explain some of the ways in which the challenges mentioned above may be overcome. 

Various functionalities that must be supported by Ubiquitous computing environments for effective advertising 

are highlighted. 

In the current scenario, advertisers would deal with the various possible advertising media individually[10]. 

They would buy time or space from different media like newspapers, radio, Television, billboards, internet Ads, 

etc. separately and show their ads on these media independently of one another. In a Ubiquitous world, however, 

many different kinds of media can be unified. Advertisers would make use of businesses called Ubiquitous 

service providers to deliver their ads to consumers in a Ubiquitous manner as shown in the following Figure. 

 
Figure: 2 Ubiquitous Advertising Architecture 

 

3.1 Ubiquitous Service Providers 
Just as today’s world has service providers that provide services like cell-phone, cable TV, Internet, etc., we 

envision that tomorrow’s world would have Ubiquitous service providers that deploy and run Ubiquitous 

computing environments. Ubiquitous service providers may run Ubiquitous computing environments at a 

variety of locations – in homes, offices, airports, shopping malls or even an entire city. These Ubiquitous service 

providers would deploy a variety of sensors in these environments to detect or track various contexts like 

location of people, temperature and activities of people or groups of people. They would also have access to a 

variety of ways of sending information to an individual like instant messaging, email, voice-mail, cell-phone, 

displays (either personal monitors or wall displays), network TV, electronic billboards, etc. They would run 

middleware on which various Ubiquitous applications could run. They would also run services that facilitate 

commerce in the Ubiquitous environment like advertisement services and payment services. It is also possible 

that multiple Ubiquitous service providers could serve the same area, thus providing competition. Ubiquitous 

service providers could either charge subscription fees from users or they could depend on advertising for 

revenue. 
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3.2 Process of Ubiquitous Advertising 
Advertisers would buy advertising time and space from these Ubiquitous service providers. They would then 

deliver their ads to the providers. The provider would then deliver the ads to its subscribers at appropriate times 

and in appropriate ways. The following paragraphs describe the process of advertising in Ubiquitous 

environments. 

3.2.1 Creating the Ads 

The first step in Ubiquitous advertising is actually making the ads. The advertisers have to decide on which 

media to show ads on and develop ads for those media. They could develop ads in the form of video clips to be 

played on Television or wall displays; audio clips to be played to a person or a group of people; text messages to 

be sent to instant messenger clients or SMS; interactive ads (say, in the form of applets) to be run on displays 

with touch screens or other interactive devices, etc. It may be necessary to transform the ads to ensure that the 

data format is suitable for the device on which it is presented. The Ubiquitous computing middleware should be 

able to handle these kinds of data transformations. The Ubiquitous environment must also provide an easy 

interface for advertisers to upload new versions of ads easily. 

Newer types of ads that take advantage of the Ubiquitous infrastructure can also be developed. Ads that make 

use of a variety of displays, sound systems, touch panels and other novel interfaces could create a great impact 

on the minds of users. For example, ads for tourist locations could be really effective if there are videos of the 

place and great sound effects surrounding the consumer. Since these ads would have to develop by the 

advertisers, different Ubiquitous service providers would have to provide a common interface for running these 

kinds of ads. 

 

3.2.2 Sending the Ads to the Right People  

The next step in advertising is to identify the right people to send the ad to. This is where the Ubiquitous service 

provider could really help in getting advertisements to the right people. People could indicate their preferences 

to the Ubiquitous service provider. They could request ads from a certain company or about a certain kind of 

product or service. They could even place priorities on the ads. So, ads with a higher priority could be delivered 

to cell-phones or instant messaging clients and ads with lower priority could just be delivered to email or voice-

mail.   

Even if people do not explicitly indicate their preferences, it is possible to guess what they may be interested in. 

Amazon, for instance makes recommendations of books or music to buy based on your previous buying habits. 

Since Ubiquitous computing environments track a user’s activities more closely than a website, these 

environments can do a better job at guessing the user’s preferences. For example, a Ubiquitous office 

environment can detect the fact that a user often stays back late in the office. It could then show him ads about 

fast food delivery services that deliver late at night. Or if can detect the fact that the user often goes to buy 

coffee at the coffee shop, it could show ads for coffee makers. A Ubiquitous home environment could monitor 

the user’s buying patterns and keep stock of what the user needs to buy. It could then deliver selective ads to the 

occupant in the home. It is also possible to identify target audiences based on where people are and what they 

are doing. For example, ads about train ticket deals could be delivered to all people in the ticketing and 

reservations section of the railway reservation counter.  

Context can also be used to identify potential customers. For example, if a person has an entry in his schedule 

for a vacation in Mumbai, selective airline ads could be delivered to him.  



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 

628 | P a g e  
 

Trying to guess a user’s preference eventually boils down to discovering user intent. If it were possible to know 

exactly what a user wants it would be possible to show him ads he would definitely be interested in. Ubiquitous 

computing environments could go some way in discovering user intent.  

 

3.2.3 Deliver of Ads  

Once we have identified the target audience for an ad, we need to figure out the best possible time for and the 

best possible way of delivering the ad. Context can help us figure out the best time and the best delivery 

mechanism. The ad should be delivered to the user when he is relatively free. Ubiquitous environments can 

monitor the user’s activities using a variety of techniques like looking at his schedule; looking at what 

applications he is running, seeing whether any other people are in the same room as him, etc. So, ads can be 

delivered at a time when the user is free enough to actually follow up on the ad. Also, the people a user is with 

at any point of time influences the kinds of ads that should be delivered to him. Certain ads (like ads for 

diamonds) may have greater impact when it is delivered to a man, who is, at that moment, with his wife. At the 

same time, some other ads may be inappropriate when a person is with a certain company.  

The advertiser could define some rules as to how and when it wants certain types of ads to be presented. It could 

also give the Ubiquitous service provider some flexibility, so that the provider could choose the best time and 

mechanism depending on context. Ubiquitous environments need to have mechanisms that allow advertisers to 

define rules for delivering advertisements. An advertiser could also indicate that it would like its ads to be 

delivered in a serendipitous manner too. Then, the environment could play these ads to a user even if there is no 

specific reason to believe that the user may be interested in such an ad. Of course, the ad has to be played in a 

manner that would not be too annoying for the user and the user should be able to turn off the ad easily. The 

Ubiquitous environment could also have its own rules on how and when advertisements can be delivered. For 

example, an elderly home environment may not want ads to be delivered to residents after a certain time. 

Coming up with a good generic interface for Ubiquitous service providers whereby advertisers could specify 

rules for delivering advertisements is not an easy problem.  

 

3.2.4 Consumers Following Up on Ads  

One advantage an Ad in a Ubiquitous environment has over ads in traditional media is that users can follow up 

on the ads very easily. Users can save or bookmark ads for future reference. They can request more information 

about the ad easily. They can discuss the product with other people easily, whether they are colleagues, friends 

or other people who have bought the same product. They can also make payments so that they can buy the 

advertised product immediately. Besides, Ubiquitous environments should also handle negative feedback from 

users. Users should be able to specify that they don’t want to receive certain kinds of ads. They could develop 

block lists of ads. They could also indicate that they do not want to receive certain ads on certain media.  

Ubiquitous computing environments need to develop a good interface for users to follow up on ads. Users could 

potentially use any device to follow up – touch screens, SMS, instant messaging, voice, etc. Developing a 

common, intuitive user interface for all these devices is also an interesting problem.  

 

3.2.5 Privacy  

A big issue in any Ubiquitous environment and especially in advertising is privacy and security. Since 

advertisements are pushed by the advertisers and the environment onto users, instead of users explicitly looking 
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for them, the issue of privacy is even greater. The Ubiquitous service provider should not expose to the 

advertiser how and when the ad was delivered to the user since that could reveal private information. Users 

should also be able to control the amount of advertising they receive, at least to a certain extent. They should be 

able to block off annoying ads or indicate that they don’t want to receive any ads during certain times.  

Some unfortunate aspects of online advertising are spam email and annoying popup ads. It is possible to prevent 

Ubiquitous advertising from following into the same pitfall. Since it is the Ubiquitous computing environment 

that is delivering the ad to the user and not the advertisers themselves, they would hopefully be more responsive 

to the users’ concerns and privacy. They know that if they annoy a user sufficiently, it is possible that the user 

may switch to another Ubiquitous service provider.  

 

3.2.6 How to Collect Revenue for Ads?  

Since advertisers aren’t guaranteed time or space for ads to be displayed, collecting revenue for the ads is a bit 

tricky. Some ads may get delivered a lot more because more people are interested in the product. We envision 

that there may be several classes of service that Ubiquitous service providers could offer advertisers. One class 

could only deliver ads if a user specifically indicates it in his preferences. Another class could deliver ads if the 

Ubiquitous environment guesses that the user may be interested in the product. Another class could cover 

serendipitous advertising. There may also be different rates for the different kinds of media that may be used – 

displays, email, instant messaging, etc.  

On the whole, the Ubiquitous environment would have to balance the privacy the user with the interests of the 

advertisers. If the users of the environment choose to block off most ads, then that would translate to less ad 

revenue for the Ubiquitous service provider, which may result in more subscription fees for the users.  
 

IV. CONCLUSION 
 

Advertising is certain to play a huge role in Ubiquitous computing environments. Ubiquitous service providers 

that make it easy for advertisers to deliver high quality ads to consumers creating the greatest possible impact 

would be able to get more advertising revenue that could finance their operations. Ubiquitous advertising would 

open whole new dimensions to the field of advertising just as online advertising did a few years back. One of the 

main challenges of advertising is balancing the interests of the consumers and the advertisers; and Ubiquitous 

computing environments are in a very good position for dealing with that challenge. 
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