el
—

37

i

chine Learning Based D  Implementation of Embedding

proving Emoedded Image Improved Adaptive Filtering

3D Face Wireframe

R

Volume 12 | Issue 14 | Version 1.0 ENG

© 2001-2012 by Global Journal of Computer Science and Technology, USA




&

GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: F
GRAPHICS & VISION




GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY: F
GRAPHICS & VISION

VOLUME 12 ISSUE 14 (VER. 1.0)

OPEN ASSOCIATION OF RESEARCH SOCIETY



© Global Journal of Computer
Science and Technology.2012.

All rights reserved.

This is a special issue published in version 1.0
of “Global Journal of Computer Science and
Technology "By Global Journals Inc.

All articles are open access articles
distributedunder “Global Journal of Computer
Science and Technology”

Reading License, which permits restricted use.
Entire contents are copyright by of “Global
Journal of Computer Science and Technology”
unless otherwise noted on specific articles.

No part of this publication may be reproduced
or transmitted in any form or by any means,
electronic or mechanical, including photocopy,
recording, or any information storage and
retrieval system, without written permission.

The opinions and statements made in this book
are those of the authors concerned. Ultraculture
has not verified and neither confirms nor
denies any of the foregoing and no warranty or
fitness is implied.

Engage with the contents herein at your own
risk.

The use of this journal, and the terms and
conditions for our providing information, is
governed by our Disclaimer, Terms and
Conditions and Privacy Policy given on our
website http://globaljournals.us/terms-and-condition/
menu-id-1463/

By referring / using / reading / any type of
association / referencing this journal, this
signifies and you acknowledge that you have
read them and that you accept and will be
bound by the terms thereof.

All information, journals, this journal, activities
undertaken, materials, services and our
website, terms and conditions, privacy policy,
and this journal is subject to change anytime
without any prior notice.

Incorporation No.: 0423089
License No.: 42125/022010/1186
Registration No.: 430374
Import-Export Code: 1109007027
Employer Identification Number (EIN):
USA Tax ID: 98-0673427

Global Journals Inc.

(A Delaware USA Incorporation with “Good Standing”; Reg. Number: 0423089)
Sponsors.Global Association of Research

Open Scientific Standards

Publisher’s Headquarters office

Global Journals Inc., Headquarters Corporate Office,
Cambridge Office Center, II Canal Park, Floor No.
5th, Cambridge (Massachusetts), Pin: MA 02141

United States
USA Toll Free: +001-888-839-7392
USA Toll Free Fax: +001-888-839-7392

Offset Typesetting

Global Association of Research, Marsh Road,
Rainham, Essex, London RM13 8EU
United Kingdom.

Packaging & Continental Dispatching

Global Journals, India

Find a correspondence nodal officer near you

To find nodal officer of your country, please
email us at locall@globaljournals.org

eContacts

Press Inquiries: press@globaljournals.org
Investor Inquiries: investers@globaljournals.org

Technical Support: technology@globaljournals.org
Media & Releases: media@globaljournals.org

Pricing (Including by Air Parcel Charges):

For Authors:

22 USD (B/W) & 50 USD (Color)
Yearly Subscription (Personal & Institutional):
200 USD (B/W) & 250 USD (Color)



EDITORIAL BOARD MEMBERS (HON.)

John A. Hamilton,"Drew" Jr.,
Ph.D., Professor, Management
Computer Science and Software
Engineering

Director, Information Assurance
Laboratory

Auburn University

Dr. Henry Hexmoor

IEEE senior member since 2004

Ph.D. Computer Science, University at
Buffalo

Department of Computer Science
Southern lllinois University at Carbondale

Dr. Osman Balci, Professor
Department of Computer Science
Virginia Tech, Virginia University
Ph.D.and M.S.Syracuse University,
Syracuse, New York

M.S. and B.S. Bogazici University,
Istanbul, Turkey

Yogita Bajpai

M.Sc. (Computer Science), FICCT
U.S.A.Email:
yogita@computerresearch.org

Dr. T. David A. Forbes

Associate Professor and Range
Nutritionist

Ph.D. Edinburgh University - Animal
Nutrition

M.S. Aberdeen University - Animal
Nutrition

B.A. University of Dublin- Zoology

Dr. Wenying Feng

Professor, Department of Computing &
Information Systems

Department of Mathematics

Trent University, Peterborough,

ON Canada K9J 7B8

Dr. Thomas Wischgoll

Computer Science and Engineering,
Wright State University, Dayton, Ohio
B.S., M.S., Ph.D.

(University of Kaiserslautern)

Dr. Abdurrahman Arslanyilmaz
Computer Science & Information Systems
Department

Youngstown State University

Ph.D., Texas A&M University

University of Missouri, Columbia

Gazi University, Turkey

Dr. Xiaohong He

Professor of International Business
University of Quinnipiac

BS, Jilin Institute of Technology; MA, MS,
PhD,. (University of Texas-Dallas)

Burcin Becerik-Gerber

University of Southern California

Ph.D. in Civil Engineering

DDes from Harvard University

M.S. from University of California, Berkeley
& Istanbul University



Dr. Bart Lambrecht

Director of Research in Accounting and
FinanceProfessor of Finance

Lancaster University Management School
BA (Antwerp); MPhil, MA, PhD
(Cambridge)

Dr. Carlos Garcia Pont

Associate Professor of Marketing

IESE Business School, University of
Navarra

Doctor of Philosophy (Management),
Massachusetts Institute of Technology
(MIT)

Master in Business Administration, IESE,
University of Navarra

Degree in Industrial Engineering,
Universitat Politecnica de Catalunya

Dr. Fotini Labropulu

Mathematics - Luther College
University of ReginaPh.D., M.Sc. in
Mathematics

B.A. (Honors) in Mathematics
University of Windso

Dr. Lynn Lim

Reader in Business and Marketing
Roehampton University, London
BCom, PGDip, MBA (Distinction), PhD,
FHEA

Dr. Mihaly Mezei

ASSOCIATE PROFESSOR

Department of Structural and Chemical
Biology, Mount Sinai School of Medical
Center

Ph.D., Etvs Lornd University
Postdoctoral Training,

New York University

Dr. Sohnke M. Bartram

Department of Accounting and
FinanceLancaster University Management
SchoolPh.D. (WHU Koblenz)

MBA/BBA (University of Saarbriicken)

Dr. Miguel Angel Ariino

Professor of Decision Sciences

IESE Business School

Barcelona, Spain (Universidad de Navarra)
CEIBS (China Europe International Business
School).

Beijing, Shanghai and Shenzhen

Ph.D. in Mathematics

University of Barcelona

BA in Mathematics (Licenciatura)
University of Barcelona

Philip G. Moscoso

Technology and Operations Management
IESE Business School, University of Navarra
Ph.D in Industrial Engineering and
Management, ETH Zurich

M.Sc. in Chemical Engineering, ETH Zurich

Dr. Sanjay Dixit, M.D.

Director, EP Laboratories, Philadelphia VA
Medical Center

Cardiovascular Medicine - Cardiac
Arrhythmia

Univ of Penn School of Medicine

Dr. Han-Xiang Deng

MD., Ph.D

Associate Professor and Research
Department Division of Neuromuscular
Medicine

Davee Department of Neurology and Clinical
NeuroscienceNorthwestern University
Feinberg School of Medicine



Dr. Pina C. Sanelli

Associate Professor of Public Health
Weill Cornell Medical College
Associate Attending Radiologist
NewYork-Presbyterian Hospital
MRI, MRA, CT, and CTA
Neuroradiology and Diagnostic
Radiology

M.D., State University of New York at
Buffalo,School of Medicine and
Biomedical Sciences

Dr. Roberto Sanchez

Associate Professor

Department of Structural and Chemical
Biology

Mount Sinai School of Medicine

Ph.D., The Rockefeller University

Dr. Wen-Yih Sun

Professor of Earth and Atmospheric
SciencesPurdue University Director
National Center for Typhoon and
Flooding Research, Taiwan

University Chair Professor

Department of Atmospheric Sciences,
National Central University, Chung-Li,
TaiwanUniversity Chair Professor
Institute of Environmental Engineering,
National Chiao Tung University, Hsin-
chu, Taiwan.Ph.D., MS The University of
Chicago, Geophysical Sciences

BS National Taiwan University,
Atmospheric Sciences

Associate Professor of Radiology

Dr. Michael R. Rudnick

M.D., FACP

Associate Professor of Medicine
Chief, Renal Electrolyte and
Hypertension Division (PMC)

Penn Medicine, University of
Pennsylvania

Presbyterian Medical Center,
Philadelphia

Nephrology and Internal Medicine
Certified by the American Board of
Internal Medicine

Dr. Bassey Benjamin Esu

B.Sc. Marketing; MBA Marketing; Ph.D
Marketing

Lecturer, Department of Marketing,
University of Calabar

Tourism Consultant, Cross River State
Tourism Development Department
Co-ordinator, Sustainable Tourism
Initiative, Calabar, Nigeria

Dr. Aziz M. Barbar, Ph.D.

IEEE Senior Member

Chairperson, Department of Computer
Science

AUST - American University of Science &
Technology

Alfred Naccash Avenue — Ashrafieh



PRESIDENT EDITOR (HON.)

Dr. George Perry, (Neuroscientist)
Dean and Professor, College of Sciences

Denham Harman Research Award (American Aging Association)
ISI Highly Cited Researcher, Iberoamerican Molecular Biology Organization
AAAS Fellow, Correspondent Member of Spanish Royal Academy of Sciences

University of Texas at San Antonio

Postdoctoral Fellow (Department of Cell Biology)

Baylor College of Medicine
Houston, Texas, United States

CHIEF AUTHOR (HON.)

Dr. R.K. Dixit

M.Sc., Ph.D., FICCT

Chief Author, India

Email: authorind@computerresearch.org

DEAN & EDITOR-IN-CHIEF (HON.)

Vivek Dubey(HON.)

MS (Industrial Engineering),

MS (Mechanical Engineering)
University of Wisconsin, FICCT
Editor-in-Chief, USA
editorusa@computerresearch.org
Sangita Dixit

M.Sc., FICCT

Dean & Chancellor (Asia Pacific)
deanind@computerresearch.org
Suyash Dixit

(B.E., Computer Science Engineering), FICCTT

President, Web Administration and
Development , CEO at IOSRD
COO at GAOR & 0SS

Er. Suyog Dixit

(M. Tech), BE (HONS. in CSE), FICCT
SAP Certified Consultant

CEO at IOSRD, GAOR & 0SS

Technical Dean, Global Journals Inc. (US)
Website: www.suyogdixit.com
Email:suyog@suyogdixit.com

Pritesh Rajvaidya

(MS) Computer Science Department
California State University

BE (Computer Science), FICCT
Technical Dean, USA

Email: pritesh@computerresearch.org
Luis Galarraga

JIResearch Project Leader
Saarbriicken, Germany



CONTENTS OF THE VOLUME

w

Vii.
Viii.

Copyright Notice

Editorial Board Members
Chief Author and Dean

Table of Contents

From the Chief Editor’'s Desk
Research and Review Papers

Image Outlier Filtering (OFA): A Machine Learning Based DWT Optimization
Approach. 1-9

Novel Color Image Compression Algorithm based on Quad tree. 11-14
Improving Embedded Image Coding Using Zero Block - Quad Tree. 15-20
An Improved Adaptive Filtering Technique to Remove High Density Salt-and-
Pepper Noise Using Multiple Last Processed Pixels. 21-26

Auxiliary Memberships

Process of Submission of Research Paper
Preferred Author Guidelines

Index



EVA GLOBAL JOURNAL OF COMPUTER SCIENCE AND TECHNOLOGY

enpenengee GRAPHICS & VISION

s;‘:"wﬁ‘ Volume 12 Issue 14 Version 1.0 Year 2012

B " Type: Double Blind Peer Reviewed International Research Journal
: Publisher: Global Journals Inc. (USA)
Online ISSN: 0975-4172 & Print ISSN: 0975-4350

Image Outlier Filtering (IOF): A Machine Learning Based DWT

Optimization Approach
By R.Sunitha & Yugandhar Dasari

Aditya Institute of Technology and Management, Tekkali
Abstract - In this paper an image outlier technique, which is a hybrid model called SVM regression
based DWT optimization have been introduced. Ouitlier filtering of RGB image is using the DWT
model such as Optimal-HAAR wavelet changeover (OHC), which optimized by the Least Square
Support Vector Machine (LS-SVM) . The LS-SVM regression predicts hyper coefficients obtained by
using QPSO model. The mathematical models are discussed in brief in this paper: (i) OHC which
results in better performance and reduces the complexity resulting in (Optimized FHT). (i) QPSO by
replacing the least good particle with the new best obtained particle resulting in “Optimized Least
Significant Particle based QPSO” (OLSP-QPSO). On comparing the proposed cross model of
optimizing DWT by LS-SVM to perform oulier filtering with linear and nonlinear noise removal
standards.

GJCST-F Classification : 2.6

IMAGE OUTLIERFILTERINGIOFAMACHINELEARNINGBASEDDWTOPTIMIZATIONAPPROACH

Strictly as per the compliance and reguilations of:

© 2012. R.Sunitha & Yugandhar Dasari. This is a research/review paper, distributed under the terms of the Creative Commons
Attribution-Noncommercial 3.0 Unported License http://creativecommons.org/licenses/by-nc/3.0/), permitting all non-commercial use,
distribution, and reproduction inany medium, provided the original work is properly cited.



Image Outlier Filtering (IOF): A Machine
Learning Based DWT Optimization Approach

R.Sunitha * & Yugandhar Dasari °

Abstract - In this paper an image outlier technique, which is a
hybrid model called SVM regression based DWT optimization
have been introduced. Outlier filtering of RGB image is using
the DWT model such as Optimal-HAAR wavelet changeover
(OHC), which optimized by the Least Square Support Vector
Machine (LS-SVM) . The LS-SVM regression predicts hyper
coefficients obtained by using QPSO model. The
mathematical models are discussed in brief in this paper: (i)
OHC which results in better performance and reduces the
complexity resulting in (Optimized FHT). (i) QPSO by
replacing the least good particle with the new best obtained
particle resulting in “Optimized Least Significant Particle
based QPSO” (OLSP-QPSO). On comparing the proposed
cross model of optimizing DWT by LS-SVM to perform oulier
filtering with linear and nonlinear noise removal standards.

L. INTRODUCTION
O utlier filtering from a specific type of data entails

changeover and organizing the data in a way

which is easily represented. Images are in wide
use today, improving the visual clarity, decreasing the
resource required to transmit and store of a given
image is a benefit. With images, lossy compression,
outlier reduction is generally allowed as long as the
losses and outliers are subjectively unnoticeable to the
human eye.

Depending on training given the use of
machine learning techniques in wide areas helps in
choosing of contextual limits. So the use of machine
learning techniques in the process of signal and image
encoding and decoding has been promoted. The
images can be compressed by training LS-SVM a
machine learning approach for regression to assign set
of values, which can be further approximated using
hyper parameters.

The paper further describes (i) use of machine
learning techniques to related work in image
processing. (i) Use of knowledge in proposed outlier
filtering approach. (i) Optimization of Optimal-HAAR
Wavelet Changeover using mathematical design. (iv)
Optimization of QPSO based parameter search. (v)

Author o M.Tech student at Dept of ECE, Aditya Institute of
Technology and Management, Tekkall.

E-mail : suneethasofy@gmail.com

Author o . Associate Professor in Dept of ECE, Aditya institute of
Technology and Management, Tekkali.

E-mail : yugnaasari@gmail.com

Design for LS-SVM Regression under QPSO. (VI)
Proposed oultlier filtering approach. (vii) Comparative
analysis of the proposed model and existing DBA[6A]
standard results.

11. RELATED WORK

Noise reductions are basically classified into
two types 1) linear techniques and 2) Nonlinear
techniques. In linear techniques noise reduction formula
is applied to all pixels of image linearly without
classifying pixel into noisy and non noisy pixels. The
drawback of linear algorithms is it damages the non
noisy pixels because the algorithm is applied for both
noise and non noisy pixels. Examples of linear filters are
average, mean, median filters etc. Nonlinear Noise
reduction is a two step process 1) noise detection and
2) noise replacement [20-33]. In the first step, location
of noise is detected and in a second step, detected
noisy pixels are replaced by estimating value. In
literature so many algorithms are proposed but with the
low noise condition (up to 50% noise ratio), such
algorithms works well but in high noise conditions
performance of these algorithms is poor. To improve
the range of noise reduction non linear techniques,
MMF  (Min-Max Median Filter) [20], CWMF (Center
Weighted Media Filter)[21], AMF (Adaptive Median
Filter) [22], PSMF (Progressive Switching Median Filter)

[23], TMF(Tri-state Median Filter)[24] and DBA
(Decision Based Algorithm) [25] algorithms are
proposed.

The drawback of these algorithms is that as
soon as the noise ratio increases the time required to
process noise also increases and takes too much time
that is not suitable for actual world purpose. To
progression real time videos very high speed algorithms
are required.

The use of Machine learmning algorithms in
image dispensation has seen growth in recent times. A
procedure using back-propagation algorithm of neural
network in a feed-forward network has been introduced
by M H Hassan et al [1]. By using this algorithm,
compression ratio of 8:1 could be achieved. Another
method of image coding using Vector Quantization (VQ)
on Discrete Cosine Transform (DCT) coefficients using
Coonan map was introduced by Amerijckx et al [2], was

© 2012 Global Journals Inc. (US)
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considered to be better than other noise removal
standards because its ratios were more than 30:1. An
outlier filtering method that executes SVM regression on
DCT coefficients was introduced by Robinson et al [3].
An SVM regression model with different parameters
from [3] was introduced by Kecman et al [4].

Outlier Filtering practices are on the whole
classified into two forms 1) linear practices and 2)
Nonlinear practices. In linear practices noise lessening
formula is applied to all pixels of image linearly without
classifying pixel into noisy and non noisy pixels. The
drawback of linear algorithms is it damages the non
noisy pixels as the algorithm is applied for both noise
and non noisy pixels. Examples of linear filters are
average, mean, median filters etc. Nonlinear Noise
lessening is a two step process 1) noise exposure and
2) noise substitution [20-33]. In the first step, location of
noise is detected and in a second step, detected noisy
pixels are replaced by estimating value. In literature so
many algorithms are projected but with the low noise
state, such algorithms work well but in high noise
conditions act of these algorithms is poor. To improve
the range of noise lessening non linear practices, MMF
(Min-Max Median Filter) [20], CWMF (Center Weighted
Media Filter) [21], AMF (Adaptive Median Filter) [22],
PSMF (Progressive Switching Median Filter) [23], TMF
(Tri-state Median Filter)[24] and DBA (Decision Based
Algorithm) [25] algorithms are proposed.

The drawback of these algorithms is that as
soon as the noise ratio increases the time required to
process noise also increases and takes too much time
that is not suitable for real world application. To process
real time videos very high speed algorithms are
required.

In this regard a machine learning based DWT
optimization approach for outlier filtering is proposed.
The aim of the work is to describe the usage of novel
mathematical models to optimize DWT model such as
FHT, QPSO, which is an optimal model for selecting
hyper parameters for SVM. The result of outlier filtering
is the considerable and comparative studies with linear
and nonlinear standards concluding the significance of
the proposed model.

[II. STANDARDS USED IN PROPOSED OULIER
FILTERING APPROACH (OFA)

a) HAAR and Optimal-HAAR Wavelet Changeover

In the linear and nonlinear outlier filtering
process DWT is considered as important [5]. For
images we require two-dimensional (2D) DWT
separating the image into four parts ie. into
approximation  coefficients and three detailed
coefficients including horizontal, vertical, and diagonal
coefficients. There is no loss of the lower frequency
position of the image whereas there is a loss in the
higher frequency position which does not affect the

© 2012 Global Journals Inc. (US)

vision quality. The original image is preserved and we

can apply the DWT to the recent image obtained which

is known as wavelet packet decomposition which
appears like inverted tree structure. The chattels of the

HAAR and FHT as follows:

e HAAR changeover is optimal orthogonal. Therefore

Hr=Hr* (1) & Hr' =Hr"(2)

e HAAR Changeover is quick and has a deprived
energy compaction for images

o HAAR matrix vectors are sequential.

e Linear and Orthogonal progression: This enables
splitting the signal into high and low frequencies
without any duplication and symmetric filters have
to be used to achieve linearity.

e Condensed sustain: In cases of frequency where
the magnitude is zero the changeover is said to be
energy invariant.

e Perfect restoration: If the inversely changeover
signal is similar to the input signal which was earlier
changeovers and also if it avoid redundancy than
the reconstruction is perfect.

Daubechies, bi-orthogonal and HAAR wavelets
are optimal Selectives of the changeover [1]. These
wavelets satisfy all needs of their application. The
advantages of HAAR Wavelet changeover as follows:

e Scalable in terms of calculation is the best and also
its speed is miles ahead of other models.

e HAAR changeover is a simple and efficient attribute
elimination method for compression and outlier
removal.

e As there is no replication, the memory space
required is less.

i.  Opftimal-HAAR Changeover

HAAR procedure as a step method be able to present
as:

f(0) = [[4]:

H(t) =1 0<=t<1;
= OElsewhere.

The HAAR changeover of an array of n
samples:

The average of each pair of samples is
determined. (n/2 averages). Next the difference

between the average and the samples from which it
was calculated. (r/2 differences). The array is designed
as: the first half of the array with averages and the
second half of the array with differences. Repeat the
process on the first half of the array. (The array length
should be a power of two)

Average / Difference

Let I' and ' be two samples with difference’d’
and average 'a'

a= (l+r) / 2,d=a-l=r-a



Can bewrittenas: | =a—d,r=a+d
Thus we generate for the process:

N/2 Z fm N/2 Z k fm
U m=n—1 d U m=n —1
2 "

Wherekis -1form=n-2...n

b) Quantitative Particle Swarm Optirmization

When physicists like Heinsenberg, Schrodinger,
Neils Bhor started contributing to the quantum
mechanics[6],the subject of particle kinematics became
more confusing .How ever according to the classical
PSO the position (xi) and velocity (vi) of the particle are
enough to decide the particle trajectory but this wasn't
satisfying the Uncertainty principle of Heinsenberg.But if
the quantum behavior of the particles is considered
than it would be diverting from the classical PSO [7].The
quantum mechanics states /(X,t) as a wave function

and | (X,t) [ as a density function, the form of which

depends on the potential field the particle lies in [10].
The iterative equations [8], [9] shown below
describe the motion of the particle:

X(t+1) = p+ f* | mbest — x(t) | * In(1/ u)ifk > 0.5
X(t+1) = p— g* | mbest — x(t) |* In(1/ u)ifk < 0.5
Where,
P =(C1Pid +C1Py)/( C1+C2)
mbest = Uf_, 1/M XL, Pik
Mean-Best (mbest) of the population is the

mean of the best location of every particle. ‘U’, ‘K’, *
cl’ and ‘C2’ are uniformly distributed random

numbers over the interval[O, 1]. ‘b’ Is contraction-

extension coefficient. The subsequent procedure used
to solve QPSO explained below:

(i) Instigate the swarm.

(i) Evaluation of best mean and particles position is

optimized.
(i) ‘B 'and Pies ' are rearranged till the specified
iterations are obtained.
c) LS-S/M
The tribulations like pattern identification,

categorization and deterioration can be solved by using
a valuable tool called Support vector machine (SVM)
projected by Vapnik [12, 13]. SVM scales in minimizing
structural risk and because of its recompenses when
matching up to other methods it has got a lot of
gratitude [9, 12]. Both linear and nonlinear regression is
performed and solutions are obtained from the
formulas. The nonlinear equations solutions are used to
compute the least SYM model. A modified version of

SVM called least-squares SVM was introduced for
simple achievement of results by Suykens and
Vandewalle[14]. The clear introduction of SVM [15, 16],
theory of LS-SVM by Suykens et al [14, 15] and
application of LS-SVM in  quantification and
classification [17, 18] is described.

A linear relation (y =W, + b) between

regression (X) and a reliant variable (y) is fit by LS-
SVM and is considered to be optimum if the cost
method (Q) containing a penalized regression error is

minimized:
Q=1wTW+1&e2 (1)
2 2" =
Subjectto: Y, =W @(X )+b+e i=1,.... N ©

Firstly the regularization of weight sizes is done
using cost function as a weight decay because of which
there are no changes in the values of weight. Secondly
for the training data cost function is the regression error.
The user optimizes the comparison between the current
and first part which is represented by ‘g’

The combination of parameters indicates the
performance of LS-SVMs. To attain support vector the
kernel function is used as the radial basis function
(RBF) and the degree of the Gaussian and polynomial
functions are used for optimization. To obtain a good
generalized model for the RBF kemel and the
polynomial kernel a proper selection of parameters and
regularization constant g is to be done.

[V. IMAGE OULIER FILTERING APPROACH(OFA)

a) Optimal-HAAR Changeover- OHC

There is no requirement of coefficients leaving
the level O during the reconstruction process in multi-
resolution wavelet and are ignored to reduce the
storage space. 2" data are applied in FHT.

(x +Y)
2

For approximation instead of we use

(W+ X +y + 2)
4
(x-)
2

(W+ x -y —2)

and for the differentiating process

we use(WJr X;y— Z). On

instead of

calculating 2 '‘'n—2" level detailed

coefficients are obtained and for further detail
X —_

coefficients differentiating process (Ty) is to be

calculated, which is done using matrix formulation.

© 2012 Global Journals Inc. (US)
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The following procedure represents the
computation of decomposition for the OHC for 2" data:

N

q= 2
Coefficients:
N=2"
g=2"/4
2"/g-1
2101 2y f((2"/g)m+p)
a,=J —
m=0 N /q
If N is divisible by 4 detailed coefficients are
given by
x/2 X
pga D, T2 1M+ p)+ > —f((2"/g)m+ p)
d = U p=0 p=x/2
" m=0 2n / q

If N is divisible by 2 detailed coefficients are given by

y
Nmz:fjm
d=| |2~ Wherekis -1form=n-2...n
y LJ Nz _

y=1

In any other situations the detailed coefficients
are given by
on
d, = U 0 Where 0 is considered to be zero
m=2"/2

b) Optimized Least Significant Particle based QPSO
[OLSP-QPSO]

A new Swarm particle is used instead of least
good swarm particle so as to obtain optimized QPSO.
By putting a quadratic polynomial technique on best fit
swarm particles a new equation is obtained, depending
on which new particle is recognized. Replacement is
possible if the new swarm particle obtained is better
than the least good swarm particle and after each
search lap the same procedure is followed.

The optimized QPSO is obtained using the
following procedure:

Step 1: Instigate the horde.
Step 2: Compute ‘ mbest’
Step 3: elements spaces ought to be restructured.

Step 4. The vigor significance of every element is
measured.

Step 5: On matching up to the current vigor significance

and the best vigor significance (Pbest), either is best is
taken into account.

Step 6: Update ‘ Pgbest’

© 2012 Global Journals Inc. (US)

Step 7: A fresh element is to be traced.

Step 8: On matching up to the fresh element with most
awful element either is better is taken into account.

Step 9: Go over step 2 till utmost iterations are attained.

On by means of the following table the swarm particle
can be obtained. The swarm particle can be found
using the following.

p=a,q=Db,r=cfork=1;
p=b,q=c,r =afork =2;
p=c,g=a,r =bfork =3

L= () 1)

p=a,q=Db,r=cfork=1;
p=Db,q=c,r =afork =2;
p=c,q=a,r =bfork=3

th=2(p-q)* f(r

o . t_|
x =05 (tl)

Where ‘@’ is considered as a best fit swarm

‘" and ‘¢’ are considered as randomly
(&)

particle,

. X, .
selected swarm particles 7 are considered as a new

swarm particle.
Regression by ‘LS—SVM '’ and agitated parameter
selection by ‘QPO ’

Considering the training set of A data points
{x,y}", where x € R%input data is and Y, € R is
output data. Further LS-SVM regression technique can
bewrittenas  Y(X) =W @(X)+b................... (1)

Where the input data is mapped ¢(.) .

The below set of linear equations provides
results to LS-SVM for function estimation:

01 1 b
1 K(x,x)+1/C  K(x,%) a
|1 K(x,x) K, x)+1/C ||
o
Y,
= | )
L Y1 ]




K(%,%)=¢(x) ¢(x)" fori,j=1..L And on

applying the Mercer’'s condition the following LS-SVM
model for function estimation is obtained:

L
FO) =D KOGX) D 3)
i=1
& b represents solution of the linear system, K(.,.)
indicates nonlinear mapping of high dimensional feature
spaces from the input space x. Using Eq. (3) function is
approximated by LS-SVM. Here we consider the radial
basis function (RBF) as the kernel faction:

k(x, %) =exp(=[|x=x | /o®)

The generalization error can be reduced by
proper use of hyper-parameters like kernel width
parameter ¢ and regularization parameter C which are
used during the training LS-SVM problem.

c) Outlier Filtering. Oplimizing Transformation by
Machine learning

i. Hyper-Parameters Selection Based on OLSP-QPSO

The optimization of hyper-parameter is done to
get better L2 loss result in least-square SVR. The
optimized hyper-parameters using QPSO can be
obtained using two key elements: (i) representation of
hyper-parameters as the particle's position i.e. [10, 11]
are too encoded. (i) Obtaining the goodness of a
particle by defining the fitness function. The following
will give the two key factors.

ii. Training Hyper-parameters:

The parameters kernel and regularization are
used to optimize hyper-parameters for LS-SVM. A
hyper-parameters combination of dimension ‘M’ is
represented in a vector of dimension’m’, such as

X = (o,C)where each particle represents a potential

solution which can be solved using the model OLSP-
QPSO (Optimized Least Significant Particle based
QPSO0), which is represented in the graph 5.1

iii. Vigor method .

There are  different  descriptions  for
generalization performance which is measured using
vogor Method and is represented as given below:

vigor =

‘RMSE(o,7)’ Represents the root-mean-

square error of obtaining values and it differs as the LS-
SVM parameters , y) vary. The biggest fitness is
equivalent to the optimal values of LS-SVM when the
end results are achieved.

The approaches to stop criterion are: (i) if the
threshold value € is more than the objective function (ii)

if the mentioned iterations are obtained. OLSP-QPSO-
Trained LS-SVM algorithm is as below:

Graph 5.1: Hyper-Parameter optimization
response surface under OLSP-QPSO for LS-SVM
1) Randomly each particle is positioned with a vector

ixand iP = iX . Hyper-parameters act as a part
of each element position vector used to arrange LS-
SVM.

2) LS-SVMis to be trained.

3) Using Eq.(12) vigor significance of each particle,
personal ‘iP’ and global gP best position is
obtained.

4) On achieving termination proceed with step (6) else
step (5).

5) Using Eq.(7) each particle position vector is
rearranged and then proceed to step (2).

6) Optimized parameters is a part of the gP.

iv. Qutlier Filtering :
Using LS-SVM regression and OLSP-QPSO

coefficients are achieved and further process for outlier
filtering is explained.

e The image can be used as both in blocks and
multitude blocks of custom size.

e Considering OHC each block is assigned with 2D-
DWT images and its detailed coefficients and result
is obtained.

e To generalize the data by minimum support vectors
on independent coefficient matrices using LS-SVM
regression under OLSP-QPSO, obtaining the
appropriate coefficient values.

e Using the Huffman - coding principle to filter the
coefficients that are distinct.

© 2012 Global Journals Inc. (US)

Global J()urnal of C()ml)ulcr Science and ’l‘cchn()l()g’\' (F) Volume XII Issue XIV Version I H Year 2012



Global Journal of Computer Science and Tcdmology (F ) Volume XII Issue XIV Version I ﬂ Year 2012

V.

RESULTS DISCUSSION

Original
Image

Origial
Image

Image with

guassian
model with
intensity  of
012

outliers by

Resultant of

Ouliers
filtered by
DBA

Resulatant
of OFA

Outliers
filtered by
OFA

Original
image

Outliers by
poisson
model with
intensity  of
0.25

Ouliers
filtered by
DBA

Outliers
filtered by
OFA

Orginal
Image

Ouliers  of
speckle

with
intensity  of
0.40

Quliers
filtered by
DBA

Ouitliers
filtered by
OFA

Table 1. Images and results of outlier filtering by DBA
and OFA

Selection of images which have accuracy and
are photographic is done carefully for the purpose of
outlier filtering. These images are obtained from past
data or from other sources and are minute in size with
accuracy 8-bit, 16-bit, 16-bit linear variations, RGB and
gray. The images can be copied without any limit for
experiment's

purpose

© 2012 Global Journals Inc. (US)

from

[19].

The

pictorial

representation of the original, noise added, DBA [25]
noise removal standard and oulier filtering approach

that proposed is shown in table 1.

VI.

RESULTS ANALYSIS

For Outlier filtering of RGB images comparison
between proposed model and DBA was made. The
influence of the oulier filtering ratio on existing DBA[25]
and proposed OFA model has been compared in the
form of PSNR and RMSE percentage.

Fig 7 The Image considered for Comparative study.

Table 7 : The results obtained from existing DBA standard:

Oulier Size
Quality| filtering |compressed| PSNR RMSE
ratio (R) ratio
1 388 3.107804 | 28.606872 | 10.33527
2 211 5.546348 | 33.788950 | 6.702779
3 161 7.298222 | 34.898287 | 4.903699
4 117 9.497002 | 36.347839 | 4.661059
5 98 11.80054 | 39.279044 | 2.967337
6 83 13.77292 | 36.833082 | 4.893237
7 76 16.12473 | 39.239933 | 3.429187
8 61 18.90566 | 41.435035 | 2.674366
9 59 20.62013 | 42.706003 | 1.971018
10 55 23.19557 | 39.396384 | 3.355773
11 47 25.61548 | 43.675025 | 2.638899
12 46 27.66886 | 43.713415 | 1.755872
13 44 29.82042 | 46.295324 | 1.335152
14 40 32.07001 46.063484 | 1.514999
15 34 34.93525 | 47.350056 | 1.891448
16 33 36.06998 | 45.465762 | 1.894038
17 35 38.50481 46.568662 | 2.09902
18 28 40.70558 | 45.391035 | 1.861799
19 26 43.87018 | 44.324986 | 2.312027
20 24 4523771 | 44.099152 | 2.666287




Table 2 : Results Obtained from OFA

PSNR percentage observed under different outlier filtering
ratios

Qutlier Filtering Ratio

QOulier Filtering Ratio of the DBA and OFA

B DBA

mOFA

1234567 8 91011121314151617181520

Fig 2 : The 20 different outlier filtering ratios applied under

DBA and OFA models

Oulier Size s
QUALITY | filtering [compressed | PSNR | RMSE ' SeaEmpeEEE;
ratio (R) ratio 3 ibtczaccanshasi Ee

1 569.00 | 2.744253 | 28.77016 |10.48553 227 EE2ss e

2 249.00 | 5.022253 | 34.10943 |6.152693 2 FEESESE3aas o
3 | 184.00 | 6.183361 | 36.21566 |4.619115 P SiEE —a- oA

1

4 133.00 | 9.212381 36.50637 |4.813236 ==

5 103.00 11.40636 | 39.52442 |3.307031 0 ]

6 96.00 11.62107 | 36.69631 |4.523026 12345678 91011121314151617 181920

7 73.00 15.66123 | 39.69439 |3.205598 - A hart th q He PSNR

/g 3 A comparison chart that indicating the

8 67.00 | 18.16065 | 41.6445 |3.209/84 percentage at different outlier filtering ratios for DBA and
9 57.00 | 19.91655 | 43.71898 |2.229024 OFA models
10 54.00 | 21.33654 |39.62734 |2.993972
11 46.00 2414933 43.73133 |2.309553 percentage of RMSE under different oulier filtering ratios
12 44,00 | 26.34806 |45.09799 |2.074782 E: ’
13 41.00 | 28.83657 | 46.99521 | 1.49826 zg ;
14 39.00 | 32.14516 | 46.86183 |1.578477 " 8 ==
15 37.00 | 33.84327 | 47.41084 |1.485134 g e o oea
16 34.00 | 3531944 | 4560309 |1.861443 > : Sl -
17 31.00 | 38.29239 | 46.46973 | 1.6009 S e
18 29.00 | 40.00721 45,8981 |2.119537 17 et
19 28 OO 42 6345 44 74294 2 448485 12 3456 78 91011121314151617181920
20 26.00 | 43.49564 |43.87592 |2.273431

Fig 4 : A comparison chart that indicating the RMSE
percentage at different outlier filtering ratios for DBA
and OFA models.

VIl. Conclusion and future work

In this paper we have explored a new machine
learing model for outlier filtering from RGB images. To
apply on coefficients collected from DWT, LS-SVM
regression model was introduced and the model
selected hyper coefficient using QPSO. Two
mathematical models were proposed to optimize the
process of outlier filtering: (i) to optimize the Fast HAAR,
which results in better performance and reduces the
complexity which results in new Wavelet changeover i.e.
Optimal-HAAR Changeover (OHC). (ii) To optimize the
QPSO by replacing the least good particle with the new
best obtained particle which results in OLSP-QPSO
(Optimized Least Significant Particle based QPSO).
Finally we can conclude that an optimized LS-SVM
regression model for outlier filtering from RGB images
has been proposed using models for OHC and OLSP-
QPSO. On comparing the proposed model with existing
linear and nonlinear standards we conclude that
proposed model is better. In future this work can be
extended to outlier filtering from multimedia standards.
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Implementation of Embedding and Extracting
Watermarking

Kareem Mohammed Jubor

Abstract - In this paper, we used an image with a gray scale
(256 bits) and bmp type. An image can be converted into
binary file by using one of filters (Sober, Prewitt, and Robert) to
find edges of the original image. Then we input the watermark
to prove the authentic and password that used as a key for
ciphering the information. This information will embed by using
the Vigenere system that will store the cipher information in the
edge of the image. As a result invisible watermark is not
noticeable to viewer and without any degrade the quality of the
content. The product invisible watermark is robust against
distortions processes and resistant to intentional tampering
solely intended to remove the watermark. Only the person who
know the password and watermark and the cipher system, can
read the information, we use a visual basic 6.0 program to
implement this work.

Keywords . image processing, filters, edge detection,
information hiding, cryptography.

I. INTRODUCTION

here has been a rapid growth in digital imagery
and digital watermark technology recently.

Especially, the recent growth of network
multimedia system has caused problems regarding the
protection of intellectual property right such as the true
image, the audio and video data [1]. Digital watermark
technology has been developed quickly during the
recent few years and widely applied to protect the
copyright. The watermark is a digital code irremovable
robustly and imperceptibly embedded in the host data
and typically contains information about origin, status,
and destination data [2].Given the motivation to protect
intellectual property, Digital Watermarking has been
suggested as a form of copyright protection and a
deterrant to those wishing to obtain images illegally [3].

While the cryptographic techniques provide
secrecy for the communication by scrambling a
message which cannot be understood a cryptographic
message can be intercepted by an eavesdropper
because the encrypted message brings suspicion
especially in military communications [4]. So, there is
need for embedding data in a way that should be
invisible to a human observer and doesn't make any
suspicion. Then we encrypt the information by using
Vigenere system, to prevent any unauthorized persons
from getting the information [5].

Author . Computer Department-Computer and Mathmetic Collage —
Thigar university-lraq. E-mail . kalbakaa@yahoo.com

[I. EDGE DETECTION

The edge and line detection operators
presented here represent the various types of operators
in use today. Many are implemented with convolution
masks, and most are based on discrete approximations
to differential operators. Differential operations measure
the rate of change as a function of (in this case) the
image brightness function. A large change in image
brightness over a short spatial distance indicates the
presence of an edge [6]. Some edge detection
operators return orientation information (information
about the direction of the edge), whereas others only
return information about the existence of an edge at
each point. Also included in this section is a special
transform, the Hough Transform, which is specifically
defined to find lines [7].

Edges detection methods are used as a first
step in the line detection process. Edge detection is also
used to find complex object boundaries by marking
potential edge points corresponding to places in an
image where rapid changes in brightness occur. After
these edges points have been marked, they can be
merged to form lines and object outlines [8].

With many of these operators, noise in the
image can create problems. That is why it is best to
preprocess the image to eliminate, or at least minimize,
noise effects. To deal with noise effects, we must make
tradeoffs between the sensitivity and the accuracy of an
edge detector [9].

Edge detection operators are based on the idea
that edge information in an image is found by looking at
the relationship a pixel has with its neighbors. If a pixel’s
gray-level value is similar to those around it, there is
probably not an edge at that point. However, if a pixel
has neighbors with widely varying gray levels, it may
represent an edge point. In other words, an edge is
defined by a discontinuity in gray-level values. Ideally, an
edge separates two distinct objects. In practice,
apparent edges are caused by changes in color or
texture or by the specific lighting conditions present
during the image acquisition process [8, 9].

a) Hoberts Operator

The Roberts operator marks edge points only;
it does not return any information about the edge
orientation. It is the simplest of the edge detection
operators and will work best with binary images (gray-
level images can be made binary by a threshold
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operation). There are two forms of the Roberts operator.
The first consists of the square root of the sum of the
differences of the diagonal neighbors squared, as
follows

JIHEO =1 =Le=)+[(1(r.c=1) = 1(r =10 (1)

The second form of the Roberts operator is the
sum of the magnitude of the differences of the diagonal
neighbors, as follows:

[I(r,c) - I(r-l,c-)| + [I(r,c-I) - I(r-1,C)]| 2

The second form of the equation is often used
in practice due to its computational efficiency- it is
typically faster for a computer to find an absolute value
than to find square roots.

b) Sobel Operator

The Sobel edge detection masks look for edges
in both the horizontal and vertical directions and then
combine this information into a single metric.

At each pixel location we now have two
numbers: s1, corresponding to the result from the row
mask, and s2, from the column mask. We use these
numbers to compute two metrics, the edge magnitude
and the edge direction, which are defined as follows

EDGE MAGNITUDE = /¢ —¢? ®3)
EDGE DIRECTION= tan 1{31} 4)
SZ

The edge direction is perpendicular to the edge
itself because the direction specified is the direction of
the gradient, along which the gray levels are changing.

c) Prewitt Operator

The Prewitt is similar to the Sobel, but with
different mask coefficients.

These masks are each convolved with the
image. At each pixel location we find two numbers: p1,
corresponding to the result from the row mask, and p2,
from the column mask. We use these results to
determine two metrics, the edge magnitude and the
edge direction, which are defined as follows

EDGE MAGNITUDE = ,/p2 + p2 (5)
EDGE DIRECTION = tanl{ H 6)

As with the Sobel edge detector, the direction
lies 900 from the apparent direction of the edge.

I11. DIGITAL WATERMARKING

Digital watermarking technology is an emerging
field in computer science, cryptography, signal
processing and communications. Digital Watermarking
is intended by its developers as the solution to the need

© 2012 Global Journals Inc. (US)

to provide value added protection on top of data
encryption and scrambling for content protection [5].

Watermarking technique is to hide secret
information into the digital signals so as to discourage
unauthorized copying or attest the origin of the media.
The watermark is a digital code embedded in the image
data and is invisible. A digital watermark is permanently
embedded in the data, that is, it remains present within
the original data after any distortion process. A
watermark could be used to provide proof of authorship
of a signal [10].

IV.  VIGENERE SYSTEM CIPHER

A popular form of periodic substitution cipher
based on shifting alphabets is the Vigenere cipher. As
noticed this cipher has been falsely attributed to the 16th
century Fench cryptologist Blaise de Vigenere. The key
Kis specified by a sequence of letters K=k1, k2,....... kd,
Where ki (i=1,........ d) gives the amount of shift in the ith
alphabet ; that is [5]

fi(@= (a+k)mod n (7)

Where a is the location of alphabet, where n is
the number of the letters in the alphabet.

V. RESULT

The implementation of watermark and
information embedding process and extracting process.
Data storage process is performed in original image in
edge points corresponding to the same place in a
binary image. These edges are specified based on
location of the edge that depend on the threshold (we
take it 128, if the value => 128, then there is edge so
we store the cipher information in this edge) Fig.(1)
shows the block diagram for watermark and information
embedding process.

a) Algorithm of Watermark & Inforration Embedding

1. Input the password text (5byte), as a letters

2. Input the marker (4 byte), as a numbers.

3. Input text of information hiding, as a letters

4. Convert the letters in steps (1&3) to ASCIlI Code

then to decimal number

Convert the color image into grayscale (256 bits).

6. Find edges detection of the original image by
selecting one of filters (Sobel, Prewitt, Robert), and
then obtain binary file depending on a specified
threshold.

7. Compare the value of threshold (128) with the
values of file that obtain the image, if TH>128 then
input the information sequence (Watermark,
Password, Information) step 14 (that mean every 14
edges put one value, depend on sum of value of
watermark “2+0+3+9=14")

8. Return the image in gray scale that obtain the
information, as shown in Fig (2).

o



b) Algorithm of Watermark & Information Extracting

(each 14 edges one value) if they equaled, then the

1. Read the image was produced from embedding water marker is authentic and continue, else
algorithm massage box “you in un authentication person.

2. Compare the value of threshold with the value of file 4. Convert the (5 bye) in 70 edges start form edge 56,
that obtain the image, if TH>128 then read the to ASCII code then to letters and make it as key
information  sequence (Watermark, Password, 5. Convert(22 byte) the in 308 edges start form edge
Information) 126, to ASCII code then to letters

3. Input the marker (4 byte), as a numbers, and 6. Decipher the information by using Vigenere system
compare it by the first (4-byte) extract from 56 edge with key from step 4, as shown in Fig (3).

Password .| Convertto - Convert to
(5 byte) ”|  ASCII Code > Decimal number 1
Marker R Convert to 2 o T
Bits (32bit)
3
Text »| Cipher the text by R Acsoglvlegotge > Co?(\)/ert
Information using Vigenere i -
L Decimal
Hiding system
:_’ Sobel [ 7™
Mean > .
|nput image » fllter _>| Prertt g Se|eCt IhreShOId | 9
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Fig. 7 :Block diagram for watermark and information embedding process
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Fig. (2-b) :lustrated the edge detection for the image
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Implementation of Embedding and Extracting Watermarking
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Flg. (3-a) llustrated the checking for water marker

w Form?

Fig. (3-b) :Wustrated the extracting the original
information

VI. Conclusions

In this paper the invisible watermark is not
noticeable to viewer and without any degrades the
quality of the content.

Data storage process is based on the existence of
the edges in the image. These edges or the storage

© 2012 Global Journals Inc. (US)

location in the image is not specified but depends
on characteristic of image

The product invisible watermark is robust against
distortions processes and resistant to intentional
tampering solely intended to remove the watermark.
Returning information is impossible except when we
know the type of used filter and used threshold
value in case of converting image into binary image.
In addition, we must know the password,
watermarked image and the system cipher.
Watermarking provides the capability to specify the
original image and ownership to this image and
prevent counterfeits processes to this watermarking.
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Improving Embedded Image Coding Using Zero
Block - Quad Tree

S.China Venkateswarlu*, Ms.Daggumati Rajani® & V.Sridhar®

Absiract - The traditional multi-bitstream approach to the
heterogeneity issue is very constrained and inefficient under
multi bit rate applications. The multi bitsiream coding
techniques allow partial decoding at a various resolution and
quality levels. Several scalable coding algorithms have been
proposed in the international standards over the past decade,
but these former methods can only accommodate relatively
limited decoding properties. To achieve efficient coding during
image coding the multi resolution compression technique is
been used. To exploit the multi resolution effect of image,
wavelet transformations are devolved. Wavelet transformation
decompose the image coefficients into their fundamental
resolution, but the transformed coefficients are observed to be
non-integer values resulting in variable bit stream. This
transformation result in constraint bit rate application with
slower operation. To overcome stated limitation, hierarchical
tree based coding were implemented which exploit the relation
between the wavelet scale levels and generate the code
stream for transmission. This work focus on the realization of
an enhanced zero tree based block-coding architecture called
Embedded Zero block Coding And Context Modeling (EZBC)
with low complexity and high performance. The proposed
algorithm utilizes the significance state-table forming the
context modeling to control the coding passes with low
memory requirement and low implementation complexity with
the nearly same performance as compared to the existing
coding techniques.

Keywords : bit level scalable codecs, ezbc, image,
wavelet fransformations, wavelet scale.

l. [INTRODUCTION

he rapid growth of digital imaging technology in
Toonjunction with the ever-expanding array of

access technologies has lead to a new set of
requirements for image compression algorithms. Not
only are high quality reconstructed images required at
medium-low bitrates, but as the bitrate decreases, the
quality of the reconstructed image should degrade
gracefully. The traditional multi-bitstream solution to the
issue of widely varying user resources is both inefficient
and rapidly becoming impractical. The bitlevel scalable
codecs developed for this dissertation allow optimum
reconstruction of an image from an arbitrary truncation
point within a single bitstream. That is, the encoder is
effectively isolated from the decoder and the target
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decode rate need not be known at encode time. The
discrete wavelet transform is utilized to provide a multi-
resolution decomposition of an image. A wavelet
coefficient’s magnitude is then directly proportional to
the fidelity of the reconstructed image. To exploit this in
a scalable manner, a progressive bitplane transmission
scheme is utilized. Each bitplane is represented by
means of a significance map. It is the efficiency of
representation of the significance map that this
dissertation  explores.An  important  characteristic
underlying the design of image processing systems is
the significant level of testing and experimentation that
normally is required before arriving at an acceptable
solution. This characteristic implies that the ability to
formulate approaches and quickly Prototype candidate
solutions generally plays a major role in reducing the
cost and time required to arrive at available system
implementation.

An image may be defined as a two-dimensional

function, f (X, y), where x and y are spatial coordinates,

and the amplitude of f at any pair of coordinates (x,y)
is called the intensity or gray level of the image at that
point. When x, y, and the amplitude values of f are all

finite, discrete quantities, we call the image a digital
image. The field of digital image processing refers to
processing digital images by means of a digital
computer. A digital image is composed of a finite
number of elements, each of which has a particular
location and value. These elements are referred to as
picture elements, image elements, pels, and pixels. Pixel
is the term most widely used to denote the elements of a
digital image Vision is the most advanced of our sense,
so it is not surprising that images play the single most
important role in human perception. However, unlike
humans, who are limited to the visual band of the
electromagnetic (EM) spectrum, imaging machines
cover almost the entire EM spectrum, ranging from
gamma to radio waves. They can operate also on
images generated by sources that humans are not
accustomed to associating with images. These include
ultrasound, electron microscopy, and computer-
generated images. Thus digital image processing
encompasses a wide and varied field of applications.
Digital imagery has had an enormous impact on
industrial, scientific and computer applications. It is no
surprise that image coding has been a subject of great
commercial interest in today’s world. Uncompressed

© 2012 Global Journals Inc. (US)

Global J()urnal of C()ml)ulcr Science and ’l‘cchn()l()g’\' (F) Volume XII Issue XIV Version I E Year 2012



Global Journal of Computer Science and ’l‘cchn(‘)l()g’\' (F ) Volume XII Issue XIV Version | E Year 2012

digital images require considerable storage capacity
and transmission  bandwidth.  Efficient  image
compression solutions are becoming more critical with
the recent growth of data intensive, multimedia-based
web applications.

I1. IMAGE CODING ALGORITHM

In the previous two chapters it has been
established that the building blocks required to achieve
the stated research targets include the discreet wavelet
transform, bitplane progressive scalar quantization and
adaptive arithmetic entropy coding. Each bitplane is
represented by means of a significance map. It is the
efficiency of representation of this map that determines
the compression performance. Sets composing the
significance maps can be classified as “Tree”, “Block”
or “Hybrid” based. This chapter reviews the most
influential literature in each classification that has helped
shape the current state-of-the-art of bitplane progressive
image compression

Efficient image compression solutions Image
Coding Algorithm : In the section and previous it has
been established that the building blocks required to
achieve the stated research targets include the discreet
wavelet transform, bitplane progressive  scalar
quantization and adaptive arithmetic entropy coding.
Each bitplane is represented by means of a significance
map. It is the efficiency of representation of this map
that determines the compression performance. Sets
composing the significance maps can be classified as
“Tree”, “Block” or “Hybrid” based. This chapter reviews
the most influential literature in each classification that
has helped shape the current state-of-the-art of bitplane
progressive image compression The  algorithm
maintains three lists: LIP List of Insignificant Pixels.LSP
List of Significant Pixels.LIS List of Insignificant Sets.The
LIP and LSP contain nodes (2D matrix coordinates) of
single coefficients, while the LIS contains nodes that are
the roots of spatial orientation trees. The Offspring set,
O (i, j), contains the direct offspring of the node at
coordinates (i, j), that is the four coefficients at the same
spatial location in the next level of the pyramid. Except
at the highest and lowest pyramid levels, the offspring
set is defined as:O(i, j) = {(2i, 2j), @i, 2] + 1), (2 + 1,
2), (2i + 1, 2] + 1)} (3.1)Nodes at the lowest level have
no offspring and nodes at the highest level are grouped
into 2x2 blocks whereby the upper left coefficient has no
offspring. Figure 3.3 shows the parent-offspring
relationship and the set definitions for a three level
decomposition. It is essentially the same as EZW except
in the way that the offspring of trees in the root subband
are defined. The algorithm consists of four stages, the
last three of which are repeated; initialization, sorting
pass, refinement pass and quantization step update.
The algorithm is initialized by adding all coe ficients in
the lowest frequency subband to the LIP, and all those
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with offspring. EBCOT. The EBCOT algorithm introduces
a number of new developments to the wavelet bitplane
coding family. Compression to a specific rate is
achieved as a two-tier process. The image is first
compressed using a coding engine which does not
consider the target bitrate, the second tier post
processes the bitstream to produce a rate-distortion
optimized bitstream for a specific rate. In EBCOT, each
subband is partitioned into relatively small blocks of
samples, called code-blocks. Each code-block is coded
independently to produce an embedded bitstream for
that block. Truncation points are marked in the
embedded Dbitstream for each block and its
contributions to overall distortion reduction is noted. The
tier two algorithms select various truncation points from
each block to construct the optimum bitstream for a
given bitrate. The downside of the scheme is that for
each desired embedded rate, truncation points have to
be marked in each code block. EBCOT can
approximate a true embedded scheme by selecting a
large number, e.g. 50, truncation points for each code-
block but the overhead associated with signaling the
location and contributions from each truncation point
has a negative effect on performance. EBCOT is
essentially a bitplane coder. Code-blocks that contain
significance relative to the current threshold are
identified using a conventional quadiree coding
approach. The size of the code-block is decided at
compile time but is typically 16 x 16. Thereafter,
individual coefficients in a code-block are identified as
significant/ insignificant using a combination of coding
primitives and context models. A context is chosen for
each coefficient considering eight neighbors. Both sign
bits and refinement bits are also arithmetically coded.
Fractional bitplane coding is achieved using four passes
for each bitplane. This increases computation but if the
target bit rate is reached mid bitplane the advantage of
fractional bitplane coding is that a better performance is
achieved. Image compression systems are composed
of two distinct structural blocks: an encoder and a
decoder. Image f(X,Y) is fed into the encoder, which

creates a set of symbols from the input data and uses
them to represent the image. If we let N, and N, denote

the number of information carrying units (usually bits) in
the original and encoded images, respectively, the
compression that is achieved can be quantified
numerically via the compression ratio

[1I. EMBEDDED CODING

The performance of an embedded image
coding system significantly relies upon the efficiency of
the entropy coder used for compression of bitplane
data. The various bitplane compression algorithms in
the literature can be loosely categorized into two



classes: hierarchical set-partitioning coding and context-
dependent sequential bitplane coding.

The hierarchical set partitioning is block entropy
coding scheme .The energy clustering nature of
subband coefficients is exploited by joint coding of
bitplane data in blocks. With large numbers of samples
tested and coded in groups, this class of coders has
excellent speed and compression performance.
Nevertheless, ever since publication of the benchmark
work SPIHT by Said and Pearlman, we have not seen
any significant and consistent advancement of this
technique in compression presented in the literature, to
author’s  knowledge, despite numerous research
attempts. The context-based sequential bitplane coding
is a conditional entropy coding scheme. The strong
statistical dependencies of subband coefficients are
effectively captured by the modeling contexts. With the
elaborate high-order modeling scheme, the wavelet
bitplane coder proposed by Wu reports the significant
PSNR improvement over the best existing set-
partitioning coders in the literature. Nevertheless, unlike
the set-partitioning coder, the sequential bitplane coder
processes and encodes the individual bitplane data
sample by sample. Every pixel typically has to be visited
at least once to finish a full bitplane coding pass, hence
with an implied higher computational cost. Given the
distinctive features of the two embedded coding
schemes, it is certainly desirable to have an image
coding system which combines these two powerful
techniques and takes advantage of their respective
strength at the same time. The proposed EZBC
algorithm was developed to answer this challenge. It
also adopts the set partitioning approach in the bitplane
coding framework. However, instead of the classical
zerotree coding scheme, it utilizes the more recent
zeroblock coding scheme for hierarchical coding of
wavelet coefficients. The development of EZBC is
motivated by the experimental observation that strong
dependency exists not only among subbands
coefficients but also among quadtree nodes from
quadtree representations of the subbands. Fig. 3.1
displays the MSB maps (indicating the bit indexes of the
MSB’s of individual quadtree nodes) of the quadtrees
built up from the individual subbands of the
decomposed Lena image. Each quadtree node Q (s )) is
a basic zero set for grouping of insignificant coefficients
and contains all coefficients from a block region as
members. The value of the quadtree node is defined to
be the maximal magnitude of its members. Interestingly
enough, another pyramidal image description is thus
provided by the individual quadtree levels, as shown in
Fig. 3.1, in addition to the original subband pyramid
generated by the wavelet transform. Self-similarity is
clearly exhibited in such a multiresolution data
representation across both resolution and quadtree
levels. The image features, e.g., edges and contours
can be easily identified in different hierarchies of the

wavelet transform domain. The proposed EZBC
algorithm is the first attempt to explore such rich
dependency existent in quadtree representation of a
decomposed image. With special care given to the
design of the context modeling strategy, it is
demonstrated in our experimental results that the
compression performance of the set partitioning coder
can be substantially improved. As it will become clear,
EZBC can be thought of as a hybrid coding algorithm
which aims at attaining the theoretical bound of coding
bitrate (entropy rate) by joining block entropy coding
and conditional entropy coding approaches.

The development of the EZBC image coding
system is built upon several prior research works in the
field of embedded wavelet image coding. The following
advanced coding techniques are efficiently combined in
the EZBC coding system: quadtree-based set
partitioning  for compact and flexible data
representation,» context modeling for exploitation of
statistical dependency between subband coefficients e
bitplane de-interleaving to improve rate-distortion (R-D)
performance, and context-dependent de-quantization to
further utilize the source statistics accumulated during
the bitplane decoding phase. Although many
algorithms in the literature also attempted to join some
of these coding tools, they either substantially increased
the implementation complexity or just made limited
improvement. For example, most set partitioning
coders, also employ context-based arithmetic coding to
further compression efficiency. However, the simple
context modeling schemes utilized in these former
algorithms are insufficient to accurately predict the
status of a given quadtree node. The bitplane de-
interleaving utilized in the conventional sequential
bitplane coders is effective in improving the R-D
efficiency of the embedded codestream. However, such
improvement is accomplished at a cost of additional
bitplane scans/passes. In EBCOT proposed by
Taubman, the quadtree decomposition, run-length
coding and conventional context-based bitplane coding
work together for significance coding of subband
coefficient. The quadtree decomposition therein only
proceeds up to a pre-selected minimum sub-block size,
16 x 16 by default. The quadtree

V. CODESTREAB EMBEDDING

In order to have efficiently embedded
codestreams, it is essential that the code data in the
compressed file are ordered according to their relative
efficiencies for distortion reduction. This basic concept
is commonly called embedding principle. In the
proposed algorithm, a fixed path for encoding of wavelet
coefficient bitplane data is chosen as follows: The
coding process advances in a bitplane-wise fashion
from the most significant bit toward the least. In a given
bitplane, the arrays of LINs are processed in an
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increasing order of quadtree level, as suggested by
Islam and Pearlman in SPECK. That is, all the pixe/s in
LIN[O] are processed first and all the nodes in LIN[1] are
then processed next, followed by the processings of
LIN[2], LIN[3], and so on. In this way, the busy areas in
the transformed image are updated earlier via a few
quadtree splitting and coding steps, resulting in a good
rate-distortion performance. The refinement of the
previous significant coefficients from LSP is executed at
last. In a significance test pass of a given quadtree level
or a coefficient refinement pass, the subbands are
visited from coarse to high resolution (as indicated in
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Figure 4.7 llustration of the hierarchical layout of a
EZBC codestream

A hierarchical layout of a EZBC codestream is
depicted in Fig. 4.1, where o’ denotes the bitplane pass

n, plf" the sub-bitplane pass for processing the
insignificant nodes in LIN,[] (routine CodeLIN(4, 4), and
pE‘D’"a* the sub-bitplane pass for the refinement of the

significant coefficients in LSP, (routine CodelLSP(4)).
Similar to the bitplane de-interleaving scheme widely
adopted in the sequential bitplane coders, EZBC
effectively partitions each bitplane into multiple sub-

bitplane passes { P} .. for providing an embedded

codestream of fine granularity. However, unlike the
multi-pass approach proposed in, EZBC does not need
to scan the individual pixels more than once in each
bitplane pass because all the involved pixels for the
individual sub-pass were already organized in separate
lists. Although our pre-defined data embedding order is
not optimized for the best R-D performance (as
compared to the algorithms), our empirical data show
the resulting relative performance loss is mostly
insignificant. The effectiveness of the proposed data
embedding strategy is further evidenced by the smooth
R-D curves shown in our actual coding simulation
results. It is worth mentioning that each bitplane pass
could have been divided into even more sub-bitplane

© 2012 Global Journals Inc. (US)

passes in our data embedding scheme to further
improve the R-D performance of the resulting
codestream. It is simply accomplished by partitioning of
the existing lists into smaller sub-lists and then
processing each sub-lists via separate sub-bitplane
coding passes. The resulting computational and storage
costs are still the same because the total number of the
nodes to be stored and processed in all the maintained
lists is unchanged. For example, our empirical data
show that the refinement of the significant coefficients
from the previous bitplane coding pass reduces
distortion more efficiently than the refinement of the
significant coefficients from the other earlier bitplane
coding passes (if exist). The PSNR performance can
thus be slightly improved by partitioning the existing
refinement pass into multiple sub-passes, each for the
refinement of the significant coefficients from particular
bitplane level(s). Nevertheless, it is observed that the
granularity of the resulting codestream by the current
algorithm is already fine enough in practical image
coding applications.

V. RESULT ANALYSIS OBSERVATION
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Figure 5.1 . Original leaf image sample
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Figure 5.2 - Recovered image at 0.1 bpp



Recovered image at 0.5 bpp
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Figure 5.4 - Recovered image at 0.9 bpp
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Figure 5.5 PSNR v/s bpp plot for the given leaf
imageSample-2

Figure 5.8 Recovered flower image sample at 0.5 bpp
VI.  FUTURE SCOPE

This paper implements the coding algorithm on
less noisy images. The work can be further extending for
different kind of images having different properties. The
project realizes EZW coding algorithm that can be
further applied for image coding systems where
embedded coding is used.techniques—set partitioning
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and context modeling—for efficient entropy coding of
coefficient bitplane symbols. Unlike traditional zerotree-
based set partition coders, we utilized the emerging
quadtree-based zeroblock-coding scheme  for
hierarchical set-partition coding of wavelet coefficients.
Exploitation of the strong statistical dependency in
quadtree representation of the decomposed image is
attempted in this work. Our coder has some attractive
features of the traditional embedded bitplane coders
such as precise rate control and multi -rate/-precision
decoding. Without a zerotree spanning across different
resolutions, this algorithm is ideal for resolution scalable
coding. A substantial PSNR improvement over the state-
of-the art algorithms in the literature is exhibited in
extensive simulation results. A new algorithm for
reconstruction of decoded wavelet coefficients. This
technique features a context-dependent de-quantization
strategy utilizing probability models dynamically
accumulated in the decoding phase. Although the
related PSNR improvement is not significant, it yields
visually more pleasing coding results, as experimentally
demonstrated the proposed-quantization algorithm is
quite general and is expected to able to applied in other
context-based wavelet bitplane coders, e.g., EBCOT,
and ECECOW.

A reversible image coding system derived from
the classical EZBC algorithm. The proposed coder
exhibits excellent compression performance for both
lossy and lossless image coding, as compared to
competing a highly scalable and perceptually tuned
image coding system was presented in related chapter,
built upon the EZBC framework. Special care is given to
modeling and coding of subbands so that the
information related to desired resolution and precision
levels can be efficiently retrieved from a single
compressed .le. A variety of code stream formats can
be easily composed from the hierarchically structured
bit streams. As such, the encoding and decoding
stages is allowed be effectively decoupled. Perceptual
image coding is jointly addressed in a scalable coding
system in this work. Unlike former research approaches
adopted in the literature, the decoder or the stream
parser exclusively performs “perceptual tuning” at the
decoding/transmission times. Significant PSNR and
visual improvements by the proposed scheme are
presented in experimental results. A new embedded
image coding algorithm EZBC using zeroblock coding
of the subband/wavelet coefficients and context
modeling was presented. With effective exploitation of
context information at the individual levels of the
quadtree representation of subband/wavelet
coefficients, EZBC outperformed the well-known
zerotree coder SPIHT and a more recent zeroblock
coder SPECK in compression efficiency.

Our experimental results also indicate that the
PSNR performance of the proposed algorithm is
comparable to that of the JPEG 2000 test coder, a state-
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of-art image coder using context modeling and also a
hybrid of pixel- and block- wise zero coding schemes.
Nevertheless, EZBC adopts unified zeroblock coding
framework and thus possesses the desirable low-
complexity feature of this class of coders.
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An Improved Adaptive Filtering Technique to
Remove High Density Salt-and-Pepper Noise
Using Multiple Last Processed Pixels

Mohammad Imrul Jubair®, Imtiaz Masud Ziko °, Syed Ashfaqueuddin” & Md. Helal Uddin ©

Absiract - This paper presents an efficient algorithm which can
remove high density salt-and-pepper noise from corrupted
digital image. This technique differentiates between corrupted
and uncorrupted pixels and performs the filtering process only
on the corrupted ones. The proposed algorithm calculates
median only among the noise-free neighborhoods in the
processing window and replaces the centre corrupted pixel
with that median value. The adaptive behavior is enabled here
by expanding the processing window based on neighborhood
noise-free pixels. In case of high density noise corruption
where no noise-free neighborhood is found within the
maximum size of window, this algorithm takes last processed
pixels into the account. While most of the existing filtering
techniques use only one last processed pixel after reaching
maximum window, the proposed algorithm considers multiple
last processed pixels rather than considering a single one so
that more accurate decision can be taken in order to replace
the corrupted pixel. Simulations on various images corrupted
with different levels of noise density shows the result that, the
proposed technique can perform significantly better than other
existing techniques while preserving fine details and the image
quality.

Keywords . salt-and-pepper noise, noise removal,
aaaptive median filter, 1ast processed pixels.

I. INTRODUCTION

mpulse noise is a special type of noise where the

intensity of the corrupted pixels has the tendency of

being either relatively high or low [1]. The principal
sources of impulse noise in digital images arise due to
transmission errors, faulty memory locations or timing
errors in analog-to-digital conversion [2]. Salt-and-
pepper noise, a special case of impulse noise is the
phenomenon where a certain percentage of individual
pixels of an image are randomly digitized into the two
extreme (maximum and minimum) intensities in the here
dynamic range [3]. It is named ‘salt-and-pepper’
because of its appearance as white and black dots
superimposed on the corrupted image [4].The presence
of salt-and-pepper noise in digital image can severely
damage image details and information. Therefore,
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removal of this type of noise is an important is an
important issue in order to perform further processing
on an image and it is critical for the extraction of reliable
and accurate information from a digital image [5]. Non-
linear filtering techniques are implemented widely
because of their superior performance in removing salt-
and-pepper and also preserving fine details of image
while linear filters perform weakly and create blurring
effect. Several researches on this area have been done
to modify non-linear filters and to develop more efficient
algorithm in removing this kind of noise from a digital
image.

(0)

Fig. 1. a) Shows an original image and b) Is the
image corrupted by salt-and-pepper noise

In this paper, a developed algorithm has been
proposed which exhibits better result than some recent
techniques. In the next few sections of this paper, a
study on the recently developed works will be discussed
including some traditional adaptive filtering techniques
as well. After that the proposed technique will be
illustrated in details with the performance analysis
followed by that.

II.  SOoME ExisTING NOISE REMOVAL
TECHNIQUES

Standard Median Filtering is the simplest non-
linear technique where the value of each pixel is
replaced by the median of the gray levels in the
neighborhood of the corresponding pixel [4] regardless
of whether it is corrupted or not. SMF is ineffective in
presence of high density noise and exhibits blurring of
the filtered image if the window size is large [2]. For
noise level over 50% it fails to preserve the edge details
of the original image [6]. Different techniques have been
proposed to improve the performance of median
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filtering, such as the Weighted Median Filter (WMF) [7],
the Center Weighted Median Filter (CWMF) [8], and the
Recursive Weighted Median Filter (RWMF) [9]. In these
methods weights are assigned to the pixels covered by
the processing window. Regardless of considering
corrupted or uncorrupted pixels, these methods apply
maodification on the centre pixels of the window and the
local features are not considered. Therefore, when the
noise level is high, these filters fail to recover the details
and edges satisfactorily [10]. Some research works deal
with distinguishing between corrupted and uncorrupted
pixels in order to further process such as Adaptive
Median Filter (AMF) [11]. The basic difference between
the AMF and the SMF is that, the AMF changes the
window size during the filtering operation, depending on
the noise density of the image. The variation of this
window size depends on the median value of the gray-
levels in the local neighborhood. The AMF starts with a
3% 3 window and checks the value of the median in the
corresponding neighborhood. If the median value is
found to be an impulse, then the window size is
increased and the process is repeated until a noise-free
median value is found or the size of the filtering window
reaches a threshold [5]. The other such techniques are
the Tri-State Median Filter (TSMF) [12], the Progressive
Switching Median Filter [13], the Multi-State Median
Fiter (MSMF) [14], and the Noise Adaptive Soft
Switching Median Filter (NASSMF) [15] where corrupted
pixels are selected for processing and uncorrupted ones
are left unchanged. These techniques are effective for
removing salt-and-pepper noises up to medium range
of density. Furthermore, a two-stage Noise Adaptive
Fuzzy Switching Median filter (NAFSM) has been
proposed in [3], where the noise detection stage utilizes
the histogram of the corrupted image to identify the
noise pixels first. Then, the second stage of filtering
process employs fuzzy reasoning to process the noise
pixels only. Thus, this method handles the uncertainty
present in the extracted local information, which was
introduced by noise [5]. Besides, another kind of
techniques have been developed where the sum of the
distances between each vector pixel and the other
vector pixels in the window is calculated for further
processing such as Vector Median Filter (VMF) [16],
Improved Vector Median Filter [17] and Enhanced
Adaptive Vector Median Filter (EAVMF) [18]. In the
EAVMF [18] a single last processed pixel is taken into
account in case of extremely high density of salt-and-
pepper noise. Besides, the Decision Based Algorithm
(DBA) [2] has been proposed where only noisy pixels
are replaced by the median value or by the mean of the
previously processed neighborhood pixel values.
However, at higher noise densities, it is likely that the
median value is also a noise. Therefore, this method
produces streaking when the noise density is high [5]. In
[10], a Non-linear Adaptive Statistics Estimation Filter
has been proposed to remove high density Salt-and-

© 2012 Global Journals Inc. (US)

pepper noise, which reduces streaking at higher noise
densities [5], but the image details is disturbed after the
filtering process.

In case of worst case situation, the concept of
considering last processed pixel has been adopted by
several researches where the centre pixel of the
processing window is replaced with the previously
processed value of the pixel. EDBAMF [19] has been
developed based on the above method of using last
processed pixel. Moreover, in this approach an
assumed threshold value is used to determine the pixel
value in case of extreme situation. Image quality is
degraded in the filtered image after applying EDBAMF.
Recently, Enhanced Non-Linear Adaptive Filtering
Technique (ENLAFT) [5] has been proposed which
seeks for uncorrupted median in the processing window
and continues to increase window until a noise-free
median is found. After reaching the maximum allowable
size, the technique does not expands its window and it
considers the last processed pixel obtained from
previous iteration. Decision is taken using statistical
analysis on local features in order to use the last
processed pixel. The techniques depending on a single
last processed pixel may create streaking on the output
image and thus decrease the image quality. Fig. 2
shows an example of streaking on image.

(@) (0) ©
Fig. 2 a) Original image and b) Image corrupted by
salt-and-pepper noise c) Occurrence of streaking
after filtering with considering single last processed

Furthermore, depending on a single last
processed pixel leads these algorithms to have a weak
decision in case of extreme level of noise density while
other previously processed pixels are not taken into
account.

In this paper, we present an improved approach
to remove high density salt-and-pepper noise which
overcomes the problems faced in other existing non-
linear filtering methods. Drawbacks of depending on a
single last processed pixel have been relaxed in this
method where multiple last processed pixels obtained
from previous steps are used for further decision making
and processing. The proposed technique is able to
reduce the occurrence of streaking on output image
because the method does not depend on a single last
processed pixel. Simulation applied on several input
images exhibits satisfactory result and proves that the
proposed method performs better than the other non-
linear filtering techniques in removing salt-and-pepper
up to 95% level of noise density.



[11. MULTIPLE LAST PROCESSED PIXELS

The proposed method deals with multiple last
processed pixels. This section of the paper will explain
the concept of obtaining multiple last processed pixels
and estimating values using them.

As mentioned before, the last processed pixel is
obtained from the value that has been estimated from
the previous iteration. In this case, the direction of image
scanning is an important issue. To get an example, let X
be an input grayscale image of size mxn. We know that
any filtering procedure is done by sliding the window
mask in every iteration on X from pixel to pixel keeping
current processing pixel X(i,j) at the centre of the
window, where i = 1,23..m and j = 1,2,3,....n. By
convention, sliding starts from the first pixel of an image
which is located at X(1,1) and it will be under
processing. Let Y be the output matrix (initialized as an
empty matrix) where the processed pixel obtained from
all iterations are stored. Suppose X(i,j) is current centre
pixel, so its processed value will be stored at Y(i)),
Similarly, after sliding to the next pixel X(i,j) where j=j+1,
the processed value will be stored at Y(i,j) where j=j+1
and so on. If any pixel is needed to be left unchanged,
then Y(i,j) would be equal to X(i,j) directly. In this manner
the whole X will be scanned through X(1,1) to X(m,n)
and simultaneously Y will be constructed with processed
pixels as well. Here, we can see that if X(i,j) is a current
pixel then its last processed pixel is Y(i,j-1). The concept
of a single last pixel can be visualized from Fig. 3 where
filter scanning direction starts from upper left corner of
an image X(1,1) and ends at X(m,n).

X(i-1, Coo | X, Y(i-1, Dy Y(i-1,
) X(i-1,)) 1) 1) Y(i-1,)) i+1)
Xgi)vj‘ XG) i+ YA | YG)  |YGi+1)
XA+1, | gy g | XG+1, Y(i+1, oy | YO,
[ K] e R R B
(@) (0)
Fig. 3 . a) Shows current centre pixel X(i,j) and

b) Shows its last processed pixel Y(i,j-1)

In case of multiple last processed pixel, only
Y(i,j-1) is not selected, rather more than one pixels in Y
are considered. Assuming that, conventional scanning
direction is applied (from upper-left to lower-right) and
for a current pixel X(i,j) at any iteration, we can consider
four last processed pixel within a 3x3 mask from Y
which are Y(ij-1), Y(i-1,j-1), Y(i-1,) and Y(i-1,j+1). The
other remaining four pixels in Y covered by that window
will not be considered because they have not been
processed yet. The concept is shown in Fig. 4 (a).

The remaining last four processed pixel can be
obtained through a reverse-direction scanning on X.
That means the sliding procedure will start from X(m,n)

and end at X(1,1). In this manner Y(i,j+1), Y({i+1,j+1),
Y(i+1,j) and Y(i+1,j-1) are the last processed pixels for
X(i,)) and similarly the other remaining pixels will not be
selected. Fig. 4 (b) shows the idea.

Y(i-1, o) ye, Y(i-1, | Ye,
1) Y(i-1,) i+1) 1) Y1) j+1)
» , , Y(i,- . Y(i,

YA Y0 Y+ 1) MG s

Y(i+1, o | YT, Y(i+1, S R(ER
1) Y(i+1.) j+1) 1) Y(i+1,)) +1)

(@) (0)

Fig. 4 . Multiple last processed pixel in a 3x3
window for the centre pixel shown in Fig. 3(a). Blue
colored pixels are selected as last processed pixel
in (a) and in (b) Red colored pixels are selected as
last processed pixel for reverse -direction scanning

Overall, we need to filter the image twice (2™
one has the opposite direction of the other) in order to
select multiple last processed. For a pixel P, let L, be the
set of last processed pixels obtained from forward
scanning (from upper-left to lower-right) and L, be the
set of last processed pixels obtained from reverse
scanning (lower-right to from upper-left). Then the set of
all the selected last processed pixels L, can be
determined by combining both the elements of L, and
L.

V. PROPOSED TECHNIQUE

The proposed method takes X as an input
image of size MxN. A sliding window W of size (2a+1)
X (2a+1) is defined where X(i,) at the centre of W. The
algorithm starts with a=1 from X(1,1) and checks
whether X(i,j) is noisy (0 or 255) or not. If it is noise-free,
W slides to next pixel and starts processing again. If
X(i,)) is noisy then the neighborhood pixels are checked
and among them only the noise-free neighborhoods are
selected as the candidates for calculating median. The
centre pixel X(i,j) is then replace with the median
calculated from noise-free neighbors. If no noise-free
neighbors is found in the current window, then W is
expanded by incrementing a by 1 and the algorithm
again seeks for noise-free pixels within the window area.
This expansion process is continued up to a maximum
window size Wy After reaching Wya, the proposed
technique does not expand its W anymore. This is the
worst case scenario where no noise-free pixel exists
within a maximum defined window. In this situation, set
L, for the current pixel X(i,j) is determined and the
current centre pixel X(i,j) is marked and its location is
stored in order to processing later. In this procedure, the
entire image is filtered by scanning once. The set L, for
a pixel X(i,)) is determined from reverse scanning in
similar procedure and as mentioned in previous section
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the set of selected last processed pixels Ly for a pixel
X(i,j) can be determined using L, and L, . Finally, median
is calculated from the values of L, and the marked pixel
X(i,)) is then replaced with that median value.

V. Simulations

The performance of the proposed algorithm is
tested with different grayscale and color images using
MATLAB. The Peak-Signal-to-Noise Ratio (PSNR), Mean
Square Error (MSE), and Image Enhancement Factor
(IEF) evaluation schemes are used to quantitatively
assess the strength and quality of the restored images,
where-

PSNR =10x |oglo(2552J (1)
MSE
MSE = % Zj:(y i @)
> (XG.)-YG )
IEF = @)
> (266 7)- Y. J)F
-1 _ (4)
MAE = MN,Z/:y'/ xi/'

Here, X denotes the original image, Y denotes
the corrupted image, Z is the restored image, and MN is
the total number of pixel in the image. In our experiment,
a total of 2 standard test images (Lena and Baboon)
frequently used in literature are selected and
contaminated with salt-and-pepper noise ranging from
10% to 95%. These images contain various
characteristics, which are suitable for analyzing filtering
performance. The performance of the proposed
algorithm (PA) is compared with some state-of-the-art
filters, namely AMF [11], DBA [2], NAFSMF [3],
EDBAMF [19] and ENLAFT [5] based on the above
parameters. Table 1-2 shows performance analysis of
different algorithms for removing noise at different noise
levels. In Table 1, different values exhibit that proposed
algorithm performs better than the others by showing
higher PSNR at different noise levels. In comparisons of
MAE values among the algorithms, proposed algorithm
shows satisfactory result which is shown is Table 2.

Table 7 : Comparisons of PSNR values for different
algorithms at different noise levels for Lena image

28 u S < | Puldw|3
23 3| = |8 |33p3 gk ¢
10 | 339 | 41.8 | 31.7 | 426 | 40.1 | 434 | 449
20 | 29.6 | 372 | 29.3 | 38.7 | 36.5 | 39.6 | 40.2
30 | 241 | 343 | 265 | 36.3 | 343 | 36.9 | 37.7
40 | 191 | 321 | 23.6 | 343 | 326 | 351 | 36.2
50 | 1563 | 299 | 211 | 32,5 | 31.0 | 33,5 | 34.1
60 | 123 | 274 | 19.0 | 30.8 | 29.6 | 31.9 | 33.7
70 99 | 222 | 173 | 293 | 283 | 304 | 316
80 | 80 | 163 | 155 | 274 | 26.7 | 28.6 | 30.1
90 65 | 105 | 137 | 23.7 | 244 | 26.0 | 279

© 2012 Global Journals Inc. (US)

Table 2 : Comparisons of MAE values for different
algorithms at different noise levels for Lena image

2E u L < Pu|Bu|S

°g 3 | = | 8 33535k ¢
10 2.7 0.4 1.6 04| 05| 03| 03
20 3.4 0.9 2.2 08 | 11 07 | 05
30 4.9 1.5 3.4 13 117 112 |09
40 8.9 2.2 5.4 18 | 24 | 1.7 | 1.4
50 16.7 3.0 8.5 24 | 32 | 22 | 18
60 29.2 4.1 125 | 3.1 40 | 28 | 23
70 47.4 6.8 177 | 40 | 51 36 | 2.7
80 70.9 15.1 253 | 5.1 6.4 | 47 | 3.8
90 | 98.1 43.3 | 36.1 75 | 86 | 64 | 5.1

Fig. 5 exhibits the analysis of IEF for the
algorithms and the proposed approach is also
significant in this case. Fig. 6-7 shows visual inspections
performed on the filtered images in order to judge the
effectiveness of different algorithms.

IEF vs Noise Level

SMF
AMF
o8aA
—NAFSMF
~EDBAMF
ENLAFT

500

IEF

300
200
100

10 20 30 40 50 60 70 80 90
Noise Lavel (%)

Fig. 5 |EF values for different algorithms for
Baboon image at different noise level
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@)
Fig. 5 : Results of applying different filtering methods
on Baboon image corrupted with salt-and-pepper
noise. Here, (a) is the original image and (b) shows
images corrupted with 80%, 90%, and 95% salt-and-
pepper noise, respectively from left to right. Row (c),
(d), (e), (f) and (g) shows the results obtained by using
DBA, NAFSMF, EDBAMF, ENLAFT and PA,
respectively on the corrupted images of (b)

©)

Fig. 6 Results of applying the proposed filter on a
color image corrupted with varying density salt-and-
pepper noise, (a), (c) and (e) shows the Lena image

corrupted with 70%, 90%, and 95% noise, respectively
and (b), (d) and (f) shows the results of applying the
proposed filter on images of (a), (c) and (e),
respectively

VI. Conclusion

In this paper, an improved technique is
presented that performs better than the other state-of-art
methods in removing salt-and-pepper noise from digital
images. The proposed technigue introduces a concept
of using multiple last processed pixels in case of
extreme sijtuation of high density noise. Several
simulations based on different comparison parameters
exhibit the superior performance of the proposed
technique over some existing filtering techniques such
as SMF, AMF, DBA, NAFSMF, EDBAMF and ENLAFT.
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and Institutional Degrees from Global Journals Inc. (US) and Open Association of Research, Society
U.S.A.

After you are FARSC. You can send us scanned copy of all of your documents. We will verify, grade
and certify them within a month. It will be based on your academic records, quality of research
papers published by you, and 50 more criteria. This is beneficial for your job interviews as
recruiting organization need not just rely on you for authenticity and your unknown qualities, you
would have authentic ranks of all of your documents. Our scale is unique worldwide.

FARSC member can proceed to get benefits of free research podcasting in Global Research Radio
with their research documents, slides and online movies.

After your publication anywhere in the world, you can upload you research paper with your
recorded voice or you can use our professional RJs to record your paper their voice. We can also
stream your conference videos and display your slides online.

FARSC will be eligible for free application of Standardization of their Researches by Open Scientific
Standards. Standardization is next step and level after publishing in a journal. A team of research
and professional will work with you to take your research to its next level, which is worldwide open
standardization.
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FARSC is eligible to earn from their researches: While publishing his paper with Global Journals Inc.
(US), FARSC can decide whether he/she would like to publish his/her research in closed manner.
When readers will buy that individual research paper for reading, 80% of its earning by Global
Journals Inc. (US) will be transferred to FARSC member's bank account after certain threshold
balance. There is no time limit for collection. FARSC member can decide its price and we can help
in decision.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN COMPUTING (MARSC)

'MARSC' title will be awarded to the person after approval of Editor-in-Chief and Editorial Board.
The title 'MARSC" can be added to name in the following manner. eg. Dr. John E. Hall, Ph.D.,
MARSC or William Walldroff Ph. D., M.S., MARSC

Being MARSC is a respectful honor. It authenticates your research activities. After becoming
MARSC, you can use 'MARSC' title as you use your degree in suffix of your name. This will definitely
will enhance and add up your name. You can use it on vyour Career Counseling
Materials/CV/Resume/Visiting Card/Name Plate etc.

40% Discount will be provided to MARSC members for publishing research papers in Global
Journals Inc., if our Editorial Board and Peer Reviewers accept the paper. For the life time, if you
are author/co-author of any paper bill sent to you will automatically be discounted one by 60%
MARSC will be given a renowned, secure, free professional email address with 30 GB of
space eg.johnhall@globaljournals.org. You will be facilitated with Webmail, Spam Assassin, Email
Forwarders, Auto-Responders, Email Delivery Route tracing, etc.

MARSC member is eligible to become paid peer reviewer at Global Journals Inc. to earn up to 10%
of realized author charges taken from author of respective paper. After reviewing 5 or more
papers you can request to transfer the amount to your bank account or to your PayPal account.
MARSC member can apply for free approval, grading and certification of some of their Educational
and Institutional Degrees from Global Journals Inc. (US) and Open Association of Research, Society
U.S.A.

MARSC is eligible to earn from their researches: While publishing his paper with Global Journals
Inc. (US), MARSC can decide whether he/she would like to publish his/her research in closed
manner. When readers will buy that individual research paper for reading, 40% of its earning by
Global Journals Inc. (US) will be transferred to MARSC member's bank account after certain
threshold balance. There is no time limit for collection. MARSC member can decide its price and we
can help in decision.
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AUXILIARY MEMBERSHIPS

ANNUAL MEMBER

e Annual Member will be authorized to receive e-Journal GICST for one
year (subscription for one year).

e The member will be allotted free 1 GB Web-space along with subDomain to
contribute and participate in our activities.

e A professional email address will be allotted free 500 MB email space.

PAPER PUBLICATION

e The members can publish paper once. The paper will be sent to two-peer
reviewer. The paper will be published after the acceptance of peer reviewers and
Editorial Board.
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PROCESS OF SUBMISSION OF RESEARCH PAPER

The Area or field of specialization may or may not be of any category as mentioned in
‘Scope of Journal’ menu of the Globallournals.org website. There are 37 Research
Journal categorized with Six parental Journals GJCST, GIMR, GJRE, GJMBR, GISFR,
GJHSS. For Authors should prefer the mentioned categories. There are three widely
used systems UDC, DDC and LCC. The details are available as ‘Knowledge Abstract’ at
Home page. The major advantage of this coding is that, the research work will be
exposed to and shared with all over the world as we are being abstracted and indexed
worldwide.

The paper should be in proper format. The format can be downloaded from first page of
‘Author Guideline’” Menu. The Author is expected to follow the general rules as
mentioned in this menu. The paper should be written in MS-Word Format
(*.DOC,*.DOCX).

The Author can submit the paper either online or offline. The authors should prefer
online submission.Online Submission: There are three ways to submit your paper:

(A) (1) First, register yourself using top right corner of Home page then Login. If you
are already registered, then login using your username and password.

(1) Choose corresponding Journal.
() Click ‘Submit Manuscript’. Fill required information and Upload the paper.

(B) If you are using Internet Explorer, then Direct Submission through Homepage is
also available.

(C) If these two are not convenient, and then email the paper directly to
dean@globaljournals.org.

Offline Submission: Author can send the typed form of paper by Post. However, online
submission should be preferred.
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PREFERRED AUTHOR GUIDELINES

MANUSCRIPT STYLE INSTRUCTION (Must be strictly followed)

Page Size: 8.27" X 11"

e  Left Margin: 0.65

e  Right Margin: 0.65

e  Top Margin: 0.75

. Bottom Margin: 0.75

e  Font type of all text should be Swis 721 Lt BT.

e  Paper Title should be of Font Size 24 with one Column section.

e Author Name in Font Size of 11 with one column as of Title.

e  Abstract Font size of 9 Bold, “Abstract” word in Italic Bold.

e  Main Text: Font size 10 with justified two columns section

e  Two Column with Equal Column with of 3.38 and Gaping of .2

e  First Character must be three lines Drop capped.

e  Paragraph before Spacing of 1 pt and After of O pt.

e Line Spacing of 1 pt

e large Images must be in One Column

e Numbering of First Main Headings (Heading 1) must be in Roman Letters, Capital Letter, and Font Size of 10.
e Numbering of Second Main Headings (Heading 2) must be in Alphabets, Italic, and Font Size of 10.

You can use your own standard format also.
Author Guidelines:

1. General,

2. Ethical Guidelines,

3. Submission of Manuscripts,

4. Manuscript’s Category,

5. Structure and Format of Manuscript,
6. After Acceptance.

1. GENERAL

Before submitting your research paper, one is advised to go through the details as mentioned in following heads. It will be beneficial,
while peer reviewer justify your paper for publication.

Scope

The Global Journals Inc. (US) welcome the submission of original paper, review paper, survey article relevant to the all the streams of
Philosophy and knowledge. The Global Journals Inc. (US) is parental platform for Global Journal of Computer Science and Technology,
Researches in Engineering, Medical Research, Science Frontier Research, Human Social Science, Management, and Business organization.
The choice of specific field can be done otherwise as following in Abstracting and Indexing Page on this Website. As the all Global
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Journals Inc. (US) are being abstracted and indexed (in process) by most of the reputed organizations. Topics of only narrow interest will
not be accepted unless they have wider potential or consequences.

2. ETHICAL GUIDELINES
Authors should follow the ethical guidelines as mentioned below for publication of research paper and research activities.

Papers are accepted on strict understanding that the material in whole or in part has not been, nor is being, considered for publication
elsewhere. If the paper once accepted by Global Journals Inc. (US) and Editorial Board, will become the copyright of the Global Journals
Inc. (US).

Authorship: The authors and coauthors should have active contribution to conception design, analysis and interpretation of findings.
They should critically review the contents and drafting of the paper. All should approve the final version of the paper before
submission

The Global Journals Inc. (US) follows the definition of authorship set up by the Global Academy of Research and Development. According
to the Global Academy of R&D authorship, criteria must be based on:

1) Substantial contributions to conception and acquisition of data, analysis and interpretation of the findings.
2) Drafting the paper and revising it critically regarding important academic content.
3) Final approval of the version of the paper to be published.

All authors should have been credited according to their appropriate contribution in research activity and preparing paper. Contributors
who do not match the criteria as authors may be mentioned under Acknowledgement.

Acknowledgements: Contributors to the research other than authors credited should be mentioned under acknowledgement. The
specifications of the source of funding for the research if appropriate can be included. Suppliers of resources may be mentioned along
with address.

Appeal of Decision: The Editorial Board’s decision on publication of the paper is final and cannot be appealed elsewhere.

Permissions: It is the author's responsibility to have prior permission if all or parts of earlier published illustrations are used in this
paper.

Please mention proper reference and appropriate acknowledgements wherever expected.

If all or parts of previously published illustrations are used, permission must be taken from the copyright holder concerned. It is the
author's responsibility to take these in writing.

Approval for reproduction/modification of any information (including figures and tables) published elsewhere must be obtained by the
authors/copyright holders before submission of the manuscript. Contributors (Authors) are responsible for any copyright fee involved.

3. SUBMISSION OF MANUSCRIPTS

Manuscripts should be uploaded via this online submission page. The online submission is most efficient method for submission of
papers, as it enables rapid distribution of manuscripts and consequently speeds up the review procedure. It also enables authors to
know the status of their own manuscripts by emailing us. Complete instructions for submitting a paper is available below.

Manuscript submission is a systematic procedure and little preparation is required beyond having all parts of your manuscript in a given
format and a computer with an Internet connection and a Web browser. Full help and instructions are provided on-screen. As an author,

you will be prompted for login and manuscript details as Field of Paper and then to upload your manuscript file(s) according to the
instructions.
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To avoid postal delays, all transaction is preferred by e-mail. A finished manuscript submission is confirmed by e-mail immediately and
your paper enters the editorial process with no postal delays. When a conclusion is made about the publication of your paper by our
Editorial Board, revisions can be submitted online with the same procedure, with an occasion to view and respond to all comments.

Complete support for both authors and co-author is provided.

4. MANUSCRIPT’S CATEGORY

Based on potential and nature, the manuscript can be categorized under the following heads:
Original research paper: Such papers are reports of high-level significant original research work.
Review papers: These are concise, significant but helpful and decisive topics for young researchers.
Research articles: These are handled with small investigation and applications

Research letters: The letters are small and concise comments on previously published matters.

5.STRUCTURE AND FORMAT OF MANUSCRIPT

The recommended size of original research paper is less than seven thousand words, review papers fewer than seven thousands words
also.Preparation of research paper or how to write research paper, are major hurdle, while writing manuscript. The research articles and
research letters should be fewer than three thousand words, the structure original research paper; sometime review paper should be as
follows:

Papers: These are reports of significant research (typically less than 7000 words equivalent, including tables, figures, references), and
comprise:

(a)Title should be relevant and commensurate with the theme of the paper.

(b) A brief Summary, “Abstract” (less than 150 words) containing the major results and conclusions.

(c) Up to ten keywords, that precisely identifies the paper's subject, purpose, and focus.

(d) An Introduction, giving necessary background excluding subheadings; objectives must be clearly declared.

(e) Resources and techniques with sufficient complete experimental details (wherever possible by reference) to permit repetition;
sources of information must be given and numerical methods must be specified by reference, unless non-standard.

(f) Results should be presented concisely, by well-designed tables and/or figures; the same data may not be used in both; suitable
statistical data should be given. All data must be obtained with attention to numerical detail in the planning stage. As reproduced design
has been recognized to be important to experiments for a considerable time, the Editor has decided that any paper that appears not to
have adequate numerical treatments of the data will be returned un-refereed;

(g) Discussion should cover the implications and consequences, not just recapitulating the results; conclusions should be summarizing.
(h) Brief Acknowledgements.
(i) References in the proper form.

Authors should very cautiously consider the preparation of papers to ensure that they communicate efficiently. Papers are much more
likely to be accepted, if they are cautiously designed and laid out, contain few or no errors, are summarizing, and be conventional to the
approach and instructions. They will in addition, be published with much less delays than those that require much technical and editorial
correction.
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The Editorial Board reserves the right to make literary corrections and to make suggestions to improve briefness.
It is vital, that authors take care in submitting a manuscript that is written in simple language and adheres to published guidelines.
Format

Language: The language of publication is UK English. Authors, for whom English is a second language, must have their manuscript
efficiently edited by an English-speaking person before submission to make sure that, the English is of high excellence. It is preferable,
that manuscripts should be professionally edited.

Standard Usage, Abbreviations, and Units: Spelling and hyphenation should be conventional to The Concise Oxford English Dictionary.
Statistics and measurements should at all times be given in figures, e.g. 16 min, except for when the number begins a sentence. When
the number does not refer to a unit of measurement it should be spelt in full unless, it is 160 or greater.

Abbreviations supposed to be used carefully. The abbreviated name or expression is supposed to be cited in full at first usage, followed
by the conventional abbreviation in parentheses.

Metric Sl units are supposed to generally be used excluding where they conflict with current practice or are confusing. For illustration,
1.4 | rather than 1.4 x 10-3 m3, or 4 mm somewhat than 4 x 10-3 m. Chemical formula and solutions must identify the form used, e.g.
anhydrous or hydrated, and the concentration must be in clearly defined units. Common species names should be followed by
underlines at the first mention. For following use the generic name should be constricted to a single letter, if it is clear.

Structure
All manuscripts submitted to Global Journals Inc. (US), ought to include:

Title: The title page must carry an instructive title that reflects the content, a running title (less than 45 characters together with spaces),
names of the authors and co-authors, and the place(s) wherever the work was carried out. The full postal address in addition with the e-
mail address of related author must be given. Up to eleven keywords or very brief phrases have to be given to help data retrieval, mining
and indexing.

Abstract, used in Original Papers and Reviews:
Optimizing Abstract for Search Engines

Many researchers searching for information online will use search engines such as Google, Yahoo or similar. By optimizing your paper for
search engines, you will amplify the chance of someone finding it. This in turn will make it more likely to be viewed and/or cited in a
further work. Global Journals Inc. (US) have compiled these guidelines to facilitate you to maximize the web-friendliness of the most
public part of your paper.

Key Words

A major linchpin in research work for the writing research paper is the keyword search, which one will employ to find both library and
Internet resources.

One must be persistent and creative in using keywords. An effective keyword search requires a strategy and planning a list of possible
keywords and phrases to try.

Search engines for most searches, use Boolean searching, which is somewhat different from Internet searches. The Boolean search uses
"operators," words (and, or, not, and near) that enable you to expand or narrow your affords. Tips for research paper while preparing

research paper are very helpful guideline of research paper.

Choice of key words is first tool of tips to write research paper. Research paper writing is an art.A few tips for deciding as strategically as
possible about keyword search:
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e  One should start brainstorming lists of possible keywords before even begin searching. Think about the most
important concepts related to research work. Ask, "What words would a source have to include to be truly
valuable in research paper?" Then consider synonyms for the important words.

e It may take the discovery of only one relevant paper to let steer in the right keyword direction because in most
databases, the keywords under which a research paper is abstracted are listed with the paper.

e  One should avoid outdated words.

Keywords are the key that opens a door to research work sources. Keyword searching is an art in which researcher's skills are
bound to improve with experience and time.

Numerical Methods: Numerical methods used should be clear and, where appropriate, supported by references.

Acknowledgements: Please make these as concise as possible.

References

References follow the Harvard scheme of referencing. References in the text should cite the authors' names followed by the time of their
publication, unless there are three or more authors when simply the first author's name is quoted followed by et al. unpublished work
has to only be cited where necessary, and only in the text. Copies of references in press in other journals have to be supplied with
submitted typescripts. It is necessary that all citations and references be carefully checked before submission, as mistakes or omissions
will cause delays.

References to information on the World Wide Web can be given, but only if the information is available without charge to readers on an
official site. Wikipedia and Similar websites are not allowed where anyone can change the information. Authors will be asked to make
available electronic copies of the cited information for inclusion on the Global Journals Inc. (US) homepage at the judgment of the
Editorial Board.

The Editorial Board and Global Journals Inc. (US) recommend that, citation of online-published papers and other material should be done
via a DOI (digital object identifier). If an author cites anything, which does not have a DOI, they run the risk of the cited material not
being noticeable.

The Editorial Board and Global Journals Inc. (US) recommend the use of a tool such as Reference Manager for reference management
and formatting.

Tables, Figures and Figure Legends

Tables: Tables should be few in number, cautiously designed, uncrowned, and include only essential data. Each must have an Arabic
number, e.g. Table 4, a self-explanatory caption and be on a separate sheet. Vertical lines should not be used.

Figures: Figures are supposed to be submitted as separate files. Always take in a citation in the text for each figure using Arabic numbers,
e.g. Fig. 4. Artwork must be submitted online in electronic form by e-mailing them.

Preparation of Electronic Figures for Publication

Even though low quality images are sufficient for review purposes, print publication requires high quality images to prevent the final
product being blurred or fuzzy. Submit (or e-mail) EPS (line art) or TIFF (halftone/photographs) files only. MS PowerPoint and Word
Graphics are unsuitable for printed pictures. Do not use pixel-oriented software. Scans (TIFF only) should have a resolution of at least 350
dpi (halftone) or 700 to 1100 dpi (line drawings) in relation to the imitation size. Please give the data for figures in black and white or
submit a Color Work Agreement Form. EPS files must be saved with fonts embedded (and with a TIFF preview, if possible).

For scanned images, the scanning resolution (at final image size) ought to be as follows to ensure good reproduction: line art: >650 dpi;
halftones (including gel photographs) : >350 dpi; figures containing both halftone and line images: >650 dpi.
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Color Charges: It is the rule of the Global Journals Inc. (US) for authors to pay the full cost for the reproduction of their color artwork.
Hence, please note that, if there is color artwork in your manuscript when it is accepted for publication, we would require you to
complete and return a color work agreement form before your paper can be published.

Figure Legends: Self-explanatory legends of all figures should be incorporated separately under the heading 'Legends to Figures'. In the
full-text online edition of the journal, figure legends may possibly be truncated in abbreviated links to the full screen version. Therefore,
the first 100 characters of any legend should notify the reader, about the key aspects of the figure.

6. AFTER ACCEPTANCE

Upon approval of a paper for publication, the manuscript will be forwarded to the dean, who is responsible for the publication of the
Global Journals Inc. (US).

6.1 Proof Corrections

The corresponding author will receive an e-mail alert containing a link to a website or will be attached. A working e-mail address must
therefore be provided for the related author.

Acrobat Reader will be required in order to read this file. This software can be downloaded
(Free of charge) from the following website:

www.adobe.com/products/acrobat/readstep2.html. This will facilitate the file to be opened, read on screen, and printed out in order for
any corrections to be added. Further instructions will be sent with the proof.

Proofs must be returned to the dean at dean@globaljournals.org within three days of receipt.

As changes to proofs are costly, we inquire that you only correct typesetting errors. All illustrations are retained by the publisher. Please
note that the authors are responsible for all statements made in their work, including changes made by the copy editor.

6.2 Early View of Global Journals Inc. (US) (Publication Prior to Print)

The Global Journals Inc. (US) are enclosed by our publishing's Early View service. Early View articles are complete full-text articles sent in
advance of their publication. Early View articles are absolute and final. They have been completely reviewed, revised and edited for
publication, and the authors' final corrections have been incorporated. Because they are in final form, no changes can be made after
sending them. The nature of Early View articles means that they do not yet have volume, issue or page numbers, so Early View articles
cannot be cited in the conventional way.

6.3 Author Services

Online production tracking is available for your article through Author Services. Author Services enables authors to track their article -
once it has been accepted - through the production process to publication online and in print. Authors can check the status of their
articles online and choose to receive automated e-mails at key stages of production. The authors will receive an e-mail with a unique link
that enables them to register and have their article automatically added to the system. Please ensure that a complete e-mail address is
provided when submitting the manuscript.

6.4 Author Material Archive Policy

Please note that if not specifically requested, publisher will dispose off hardcopy & electronic information submitted, after the two
months of publication. If you require the return of any information submitted, please inform the Editorial Board or dean as soon as
possible.

6.5 Offprint and Extra Copies

A PDF offprint of the online-published article will be provided free of charge to the related author, and may be distributed according to
the Publisher's terms and conditions. Additional paper offprint may be ordered by emailing us at: editor@globaljournals.org .
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the search? Will | be able to find all information in this field area? If the answer of these types of questions will be "Yes" then you can
choose that topic. In most of the cases, you may have to conduct the surveys and have to visit several places because this field is related
to Computer Science and Information Technology. Also, you may have to do a lot of work to find all rise and falls regarding the various
data of that subject. Sometimes, detailed information plays a vital role, instead of short information.

2. Evaluators are human: First thing to remember that evaluators are also human being. They are not only meant for rejecting a paper.
They are here to evaluate your paper. So, present your Best.

3. Think Like Evaluators: If you are in a confusion or getting demotivated that your paper will be accepted by evaluators or not, then
think and try to evaluate your paper like an Evaluator. Try to understand that what an evaluator wants in your research paper and
automatically you will have your answer.

4. Make blueprints of paper: The outline is the plan or framework that will help you to arrange your thoughts. It will make your paper
logical. But remember that all points of your outline must be related to the topic you have chosen.

5. Ask your Guides: If you are having any difficulty in your research, then do not hesitate to share your difficulty to your guide (if you
have any). They will surely help you out and resolve your doubts. If you can't clarify what exactly you require for your work then ask the
supervisor to help you with the alternative. He might also provide you the list of essential readings.

6. Use of computer is recommended: As you are doing research in the field of Computer Science, then this point is quite obvious.

7. Use right software: Always use good quality software packages. If you are not capable to judge good software then you can lose
quality of your paper unknowingly. There are various software programs available to help you, which you can get through Internet.

8. Use the Internet for help: An excellent start for your paper can be by using the Google. It is an excellent search engine, where you can
have your doubts resolved. You may also read some answers for the frequent question how to write my research paper or find model
research paper. From the internet library you can download books. If you have all required books make important reading selecting and
analyzing the specified information. Then put together research paper sketch out.

9. Use and get big pictures: Always use encyclopedias, Wikipedia to get pictures so that you can go into the depth.

10. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right! It is a good habit, which helps to
not to lose your continuity. You should always use bookmarks while searching on Internet also, which will make your search easier.

11. Revise what you wrote: When you write anything, always read it, summarize it and then finalize it.
12. Make all efforts: Make all efforts to mention what you are going to write in your paper. That means always have a good start. Try to
mention everything in introduction, that what is the need of a particular research paper. Polish your work by good skill of writing and

always give an evaluator, what he wants.

13. Have backups: When you are going to do any important thing like making research paper, you should always have backup copies of it
either in your computer or in paper. This will help you to not to lose any of your important.

14. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality. Using several
and unnecessary diagrams will degrade the quality of your paper by creating "hotchpotch." So always, try to make and include those

diagrams, which are made by your own to improve readability and understandability of your paper.

15. Use of direct quotes: When you do research relevant to literature, history or current affairs then use of quotes become essential but
if study is relevant to science then use of quotes is not preferable.
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16. Use proper verb tense: Use proper verb tenses in your paper. Use past tense, to present those events that happened. Use present
tense to indicate events that are going on. Use future tense to indicate future happening events. Use of improper and wrong tenses will
confuse the evaluator. Avoid the sentences that are incomplete.

17. Never use online paper: If you are getting any paper on Internet, then never use it as your research paper because it might be
possible that evaluator has already seen it or maybe it is outdated version.

18. Pick a good study spot: To do your research studies always try to pick a spot, which is quiet. Every spot is not for studies. Spot that
suits you choose it and proceed further.

19. Know what you know: Always try to know, what you know by making objectives. Else, you will be confused and cannot achieve your
target.

20. Use good quality grammar: Always use a good quality grammar and use words that will throw positive impact on evaluator. Use of
good quality grammar does not mean to use tough words, that for each word the evaluator has to go through dictionary. Do not start
sentence with a conjunction. Do not fragment sentences. Eliminate one-word sentences. Ignore passive voice. Do not ever use a big
word when a diminutive one would suffice. Verbs have to be in agreement with their subjects. Prepositions are not expressions to finish
sentences with. It is incorrect to ever divide an infinitive. Avoid clichés like the disease. Also, always shun irritating alliteration. Use
language that is simple and straight forward. put together a neat summary.

21. Arrangement of information: Each section of the main body should start with an opening sentence and there should be a
changeover at the end of the section. Give only valid and powerful arguments to your topic. You may also maintain your arguments with

records.

22. Never start in last minute: Always start at right time and give enough time to research work. Leaving everything to the last minute
will degrade your paper and spoil your work.

23. Multitasking in research is not good: Doing several things at the same time proves bad habit in case of research activity. Research is
an area, where everything has a particular time slot. Divide your research work in parts and do particular part in particular time slot.

24. Never copy others' work: Never copy others' work and give it your name because if evaluator has seen it anywhere you will be in
trouble.

25. Take proper rest and food: No matter how many hours you spend for your research activity, if you are not taking care of your health
then all your efforts will be in vain. For a quality research, study is must, and this can be done by taking proper rest and food.

26. Go for seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.

27. Refresh your mind after intervals: Try to give rest to your mind by listening to soft music or by sleeping in intervals. This will also
improve your memory.

28. Make colleagues: Always try to make colleagues. No matter how sharper or intelligent you are, if you make colleagues you can have
several ideas, which will be helpful for your research.

29. Think technically: Always think technically. If anything happens, then search its reasons, its benefits, and demerits.

30. Think and then print: When you will go to print your paper, notice that tables are not be split, headings are not detached from their
descriptions, and page sequence is maintained.

31. Adding unnecessary information: Do not add unnecessary information, like, | have used MS Excel to draw graph. Do not add

irrelevant and inappropriate material. These all will create superfluous. Foreign terminology and phrases are not apropos. One should
NEVER take a broad view. Analogy in script is like feathers on a snake. Not at all use a large word when a very small one would be
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sufficient. Use words properly, regardless of how others use them. Remove quotations. Puns are for kids, not grunt readers.
Amplification is a billion times of inferior quality than sarcasm.

32. Never oversimplify everything: To add material in your research paper, never go for oversimplification. This will definitely irritate the
evaluator. Be more or less specific. Also too, by no means, ever use rhythmic redundancies. Contractions aren't essential and shouldn't
be there used. Comparisons are as terrible as clichés. Give up ampersands and abbreviations, and so on. Remove commas, that are, not
necessary. Parenthetical words however should be together with this in commas. Understatement is all the time the complete best way
to put onward earth-shaking thoughts. Give a detailed literary review.

33. Report concluded results: Use concluded results. From raw data, filter the results and then conclude your studies based on
measurements and observations taken. Significant figures and appropriate number of decimal places should be used. Parenthetical
remarks are prohibitive. Proofread carefully at final stage. In the end give outline to your arguments. Spot out perspectives of further
study of this subject. Justify your conclusion by at the bottom of them with sufficient justifications and examples.

34. After conclusion: Once you have concluded your research, the next most important step is to present your findings. Presentation is
extremely important as it is the definite medium though which your research is going to be in print to the rest of the crowd. Care should
be taken to categorize your thoughts well and present them in a logical and neat manner. A good quality research paper format is
essential because it serves to highlight your research paper and bring to light all necessary aspects in your research.

INFORMAL GUIDELINES OF RESEARCH PAPER WRITING

Key points to remember:

®  Submit all work in its final form.
e Write your paper in the form, which is presented in the guidelines using the template.
e  Please note the criterion for grading the final paper by peer-reviewers.

Final Points:

A purpose of organizing a research paper is to let people to interpret your effort selectively. The journal requires the following sections,
submitted in the order listed, each section to start on a new page.

The introduction will be compiled from reference matter and will reflect the design processes or outline of basis that direct you to make
study. As you will carry out the process of study, the method and process section will be constructed as like that. The result segment will
show related statistics in nearly sequential order and will direct the reviewers next to the similar intellectual paths throughout the data
that you took to carry out your study. The discussion section will provide understanding of the data and projections as to the implication
of the results. The use of good quality references all through the paper will give the effort trustworthiness by representing an alertness
of prior workings.

Writing a research paper is not an easy job no matter how trouble-free the actual research or concept. Practice, excellent preparation,
and controlled record keeping are the only means to make straightforward the progression.

General style:

Specific editorial column necessities for compliance of a manuscript will always take over from directions in these general guidelines.

To make a paper clear
- Adhere to recommended page limits
Mistakes to evade

e |[nsertion a title at the foot of a page with the subsequent text on the next page
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e  Separating a table/chart or figure - impound each figure/table to a single page
e  Submitting a manuscript with pages out of sequence

In every sections of your document
- Use standard writing style including articles ("a", "the," etc.)

- Keep on paying attention on the research topic of the paper

- Use paragraphs to split each significant point (excluding for the abstract)

- Align the primary line of each section

- Present your points in sound order

- Use present tense to report well accepted

- Use past tense to describe specific results

- Shun familiar wording, don't address the reviewer directly, and don't use slang, slang language, or superlatives
- Shun use of extra pictures - include only those figures essential to presenting results

Title Page:

Choose a revealing title. It should be short. It should not have non-standard acronyms or abbreviations. It should not exceed two printed
lines. It should include the name(s) and address (es) of all authors.

Abstract:
The summary should be two hundred words or less. It should briefly and clearly explain the key findings reported in the manuscript--

must have precise statistics. It should not have abnormal acronyms or abbreviations. It should be logical in itself. Shun citing references
at this point.

An abstract is a brief distinct paragraph summary of finished work or work in development. In a minute or less a reviewer can be taught
the foundation behind the study, common approach to the problem, relevant results, and significant conclusions or new questions.
Write your summary when your paper is completed because how can you write the summary of anything which is not yet written?

Wealth of terminology is very essential in abstract. Yet, use comprehensive sentences and do not let go readability for briefness. You can
maintain it succinct by phrasing sentences so that they provide more than lone rationale. The author can at this moment go straight to
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shortening the outcome. Sum up the study, with the subsequent elements in any summary. Try to maintain the initial two items to no
more than one ruling each.

®  Reason of the study - theory, overall issue, purpose

®  Fundamental goal

®  To the point depiction of the research

®  Consequences, including definite statistics - if the consequences are quantitative in nature, account quantitative data; results
of any numerical analysis should be reported

e  Significant conclusions or questions that track from the research(es)

Approach:
®  Single section, and succinct
®  Asaoutline of job done, it is always written in past tense
® A conceptual should situate on its own, and not submit to any other part of the paper such as a form or table
®  Center on shortening results - bound background information to a verdict or two, if completely necessary
¢  What you account in an conceptual must be regular with what you reported in the manuscript

e  Exact spelling, clearness of sentences and phrases, and appropriate reporting of quantities (proper units, important statistics)
are just as significant in an abstract as they are anywhere else

Introduction:

The Introduction should "introduce" the manuscript. The reviewer should be presented with sufficient background information to be
capable to comprehend and calculate the purpose of your study without having to submit to other works. The basis for the study should
be offered. Give most important references but shun difficult to make a comprehensive appraisal of the topic. In the introduction,
describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the reviewer will have no attention in your
result. Speak in common terms about techniques used to explain the problem, if needed, but do not present any particulars about the
protocols here. Following approach can create a valuable beginning:

e Explain the value (significance) of the study

e  Shield the model - why did you employ this particular system or method? What is its compensation? You strength remark on its
appropriateness from a abstract point of vision as well as point out sensible reasons for using it.

®  Present a justification. Status your particular theory (es) or aim(s), and describe the logic that led you to choose them.

® Very for a short time explain the tentative propose and how it skilled the declared objectives.

Approach:

e  Use past tense except for when referring to recognized facts. After all, the manuscript will be submitted after the entire job is
done.

®  Sort out your thoughts; manufacture one key point with every section. If you make the four points listed above, you will need a
least of four paragraphs.

®  Present surroundings information only as desirable in order hold up a situation. The reviewer does not desire to read the
whole thing you know about a topic.

®  Shape the theory/purpose specifically - do not take a broad view.

®  Asalways, give awareness to spelling, simplicity and correctness of sentences and phrases.

Procedures (Methods and Materials):

This part is supposed to be the easiest to carve if you have good skills. A sound written Procedures segment allows a capable scientist to
replacement your results. Present precise information about your supplies. The suppliers and clarity of reagents can be helpful bits of
information. Present methods in sequential order but linked methodologies can be grouped as a segment. Be concise when relating the
protocols. Attempt for the least amount of information that would permit another capable scientist to spare your outcome but be
cautious that vital information is integrated. The use of subheadings is suggested and ought to be synchronized with the results section.
When a technique is used that has been well described in another object, mention the specific item describing a way but draw the basic
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principle while stating the situation. The purpose is to text all particular resources and broad procedures, so that another person may
use some or all of the methods in one more study or referee the scientific value of your work. It is not to be a step by step report of the
whole thing you did, nor is a methods section a set of orders.

Materials:

®  Explain materials individually only if the study is so complex that it saves liberty this way.
e  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
e Do not take in frequently found.

e |[f use of a definite type of tools.
®  Materials may be reported in a part section or else they may be recognized along with your measures.
Methods:

®  Report the method (not particulars of each process that engaged the same methodology)
®  Describe the method entirely

e  To be succinct, present methods under headings dedicated to specific dealings or groups of measures

e Simplify - details how procedures were completed not how they were exclusively performed on a particular day.

e If well known procedures were used, account the procedure by name, possibly with reference, and that's all.
Approach:

® |t is embarrassed or not possible to use vigorous voice when documenting methods with no using first person, which would
focus the reviewer's interest on the researcher rather than the job. As a result when script up the methods most authors use
third person passive voice.

e  Use standard style in this and in every other part of the paper - avoid familiar lists, and use full sentences.

What to keep away from

®  Resources and methods are not a set of information.
e  Skip all descriptive information and surroundings - save it for the argument.
® leave out information that is immaterial to a third party.

Results:

The principle of a results segment is to present and demonstrate your conclusion. Create this part a entirely objective details of the
outcome, and save all understanding for the discussion.

The page length of this segment is set by the sum and types of data to be reported. Carry on to be to the point, by means of statistics and
tables, if suitable, to present consequences most efficiently.You must obviously differentiate material that would usually be incorporated
in a study editorial from any unprocessed data or additional appendix matter that would not be available. In fact, such matter should not
be submitted at all except requested by the instructor.

Content
®  Sum up your conclusion in text and demonstrate them, if suitable, with figures and tables.
®  In manuscript, explain each of your consequences, point the reader to remarks that are most appropriate.
®  Present a background, such as by describing the question that was addressed by creation an exacting study.
e  Explain results of control experiments and comprise remarks that are not accessible in a prescribed figure or table, if

appropriate.
e Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or in manuscript form.
What to stay away from
® Do not discuss or infer your outcome, report surroundings information, or try to explain anything.
®  Not at all, take in raw data or intermediate calculations in a research manuscript.
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® Do not present the similar data more than once.
®  Manuscript should complement any figures or tables, not duplicate the identical information.

®  Never confuse figures with tables - there is a difference.
Approach
®  Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e  Putfigures and tables, appropriately numbered, in order at the end of the report
e |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e If you put figures and tables at the end of the details, make certain that they are visibly distinguished from any attach appendix
materials, such as raw facts

e Despite of position, each figure must be numbered one after the other and complete with subtitle
® |n spite of position, each table must be titled, numbered one after the other and complete with heading

e Allfigure and table must be adequately complete that it could situate on its own, divide from text
Discussion:

The Discussion is expected the trickiest segment to write and describe. A lot of papers submitted for journal are discarded based on
problems with the Discussion. There is no head of state for how long a argument should be. Position your understanding of the outcome
visibly to lead the reviewer through your conclusions, and then finish the paper with a summing up of the implication of the study. The
purpose here is to offer an understanding of your results and hold up for all of your conclusions, using facts from your research and
generally  accepted information, if  suitable.  The implication of  result  should be  visibly  described.
Infer your data in the conversation in suitable depth. This means that when you clarify an observable fact you must explain mechanisms
that may account for the observation. If your results vary from your prospect, make clear why that may have happened. If your results
agree, then explain the theory that the proof supported. It is never suitable to just state that the data approved with prospect, and let it
drop at that.

e  Make a decision if each premise is supported, discarded, or if you cannot make a conclusion with assurance. Do not just dismiss
a study or part of a study as "uncertain."

®  Research papers are not acknowledged if the work is imperfect. Draw what conclusions you can based upon the results that
you have, and take care of the study as a finished work

®  You may propose future guidelines, such as how the experiment might be personalized to accomplish a new idea.

®  Give details all of your remarks as much as possible, focus on mechanisms.

®  Make a decision if the tentative design sufficiently addressed the theory, and whether or not it was correctly restricted.
®  Tryto present substitute explanations if sensible alternatives be present.

®  One research will not counter an overall question, so maintain the large picture in mind, where do you go next? The best
studies unlock new avenues of study. What questions remain?

®  Recommendations for detailed papers will offer supplementary suggestions.
Approach:

e When you refer to information, differentiate data generated by your own studies from available information
e  Submit to work done by specific persons (including you) in past tense.

e  Submit to generally acknowledged facts and main beliefs in present tense.

ADMINISTRATION RULES LISTED BEFORE
SUBMITTING YOUR RESEARCH PAPER TO GLOBAL JOURNALS INC. (US)

Please carefully note down following rules and regulation before submitting your Research Paper to Global Journals Inc. (US):

Segment Draft and Final Research Paper: You have to strictly follow the template of research paper. If it is not done your paper may get
rejected.

© Copyright by Global Journals Inc. (US) | Guidelines Handbook .

XVII



The major constraint is that you must independently make all content, tables, graphs, and facts that are offered in the paper.
You must write each part of the paper wholly on your own. The Peer-reviewers need to identify your own perceptive of the
concepts in your own terms. NEVER extract straight from any foundation, and never rephrase someone else's analysis.

Do not give permission to anyone else to "PROOFREAD" your manuscript.

Methods to avoid Plagiarism is applied by us on every paper, if found guilty, you will be blacklisted by all of our collaborated
research groups, your institution will be informed for this and strict legal actions will be taken immediately.)

To guard yourself and others from possible illegal use please do not permit anyone right to use to your paper and files.
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Please note that following table is only a Grading of "Paper Compilation" and not on "Performed/Stated Research" whose grading
solely depends on Individual Assigned Peer Reviewer and Editorial Board Member. These can be available only on request and after

CRITERION FOR GRADING A RESEARCH PAPER (COMPILATION)
BY GLOBAL JOURNALS INC. (US)

decision of Paper. This report will be the property of Global Journals Inc. (US).

Abstract

Introduction

Methods
Procedures

Discussion

References

XIX

Grades

Clear and concise with
appropriate content, Correct

format. 200 words or below

Containing all background
details with clear goal and
appropriate  details, flow
specification, no grammar
and spelling mistake, well
organized sentence and

paragraph, reference cited

Clear and to the point with
well arranged paragraph,
precision and accuracy of
facts and figures, well

organized subheads

Well organized, Clear and
specific, Correct units with
precision, correct data, well
structuring of paragraph, no
grammar and spelling
mistake

Well organized, meaningful
specification, sound
conclusion, logical and
concise explanation, highly

structured paragraph
reference cited
Complete and correct

format, well organized

Unclear summary and no
specific data, Incorrect form

Above 200 words

Unclear and confusing data,
appropriate format, grammar
and spelling errors with
unorganized matter

Difficult to comprehend with
embarrassed text, too much
explanation but completed

Complete and embarrassed
text, difficult to comprehend

Wordy, unclear conclusion,
spurious

Beside the point, Incomplete

E-F

No specific data with ambiguous
information

Above 250 words

Out of place depth and content,
hazy format

Incorrect  and unorganized

structure with hazy meaning

Irregular format with wrong facts
and figures

Conclusion is not  cited,
unorganized, difficult to

comprehend

Wrong format and structuring
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