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A Novel Approach for Saliency Detection by
using Stationary Wavelet Transform Low Level
Features

Mulagundla Mahalaxmi® Mr K. Durga Prasad ®, Dr. K. Manjunathachari” & Dr. M.N. Giri Prasad ©

Abstract- The ability of the Human Visual System (HVS) to
detect an object in an image is extremely fast and reliable but
how can a machine vision system detects the salient regions?
many algorithms have been proposed to solve this problem by
extracting features in either spatial or spectral domain, in this
paper, A novel saliency detection model is introduced by
utilizing low level features obtained from Stationary Wavelet
Transform domain. Here Stationary Wavelet Transform (SWT)
is preferred as the wavelet transform than Discrete Wavelet
Transform (DWT), Since DWT is not a time-invariant transform.
So to make it translation invariant SWT is introduced. And also
unlike the other wavelet transforms SWT does not require
down sampling, So image size is same as original even after
decomposition, thus there is no information loss in respective
sub bands. Experimental results demonstrate that proposed
model produces better performance by using SWT than by
using DWT with the overall F-Measure value being high.
Keywords: human visual system (HVS), saliency
defection, stationary wavelet transform, feature map,
saliency map.

. INTRODUCTION

he first step in recognition of an object is object
detection. Object detection is nothing but

extracting an object from its background. Human
visual system (HVS) can easily identifies the important
and compact information from the natural scenes [1].
But for the machine vision systems it is a challenging
task. Many traditional models have been introduced to
detect the salient regions by utilizing the low level
features such as intensity, color, contrast.

There are two types of visual attention
mechanism: top-down and bottom-up approaches. The
top-down approach is goal-driven, consists of high level
data processing and requires prior knowledge to
support the tasks such as target detection, object
recognition etc [2],[3]. Bottom-up approach is task
independent and obtained from early features [4],[5].
Both the computational models are used to generate the
salient regions for the images. In this paper bottom-up
visual attention mechanism is used.

Most visual attention models computes the
saliency maps by extracting low level features from the
image. These models consists of the following three

Author o o Vardhaman College of Engineering, Hyderabad, India.
e-mails: mahalaxmim.reddy@gmail.comn,
kalasa.durgaprasad@gmail.com

steps. First step is feature extraction in which multiple
low level features such as such as color, intensity,
orientation, texture and motion are extracted from the
image at various scales[6],[7].

The second step is saliency computation, it is
computed by self information [6] and center-surround
operation [7] and last step is few key locations on
saliency map are identified by applying non linear
operations. Recent studies have tried to obtain saliency
map for images in different domains namely, Spatial,
Fourier Transform, Wavelet Transform domains. One of
the earliest computational models of visual attention is
proposed by ltti et.al [3], [7]. He used low level features
to calculate saliency map, however local information
loss is unavoidable in this algorithm since the saliency
map is calculated in coarser scales. problems. By using
Fourier Transform, a signal in frequency domain can be
decomposed in to amplitude spectrum and phase
spectrum. Oliva et al [8], [9]. proposed an algorithm by
using Fourier Transform (FT), amplitude spectrum gives
the shape and position of the object and the phase
spectrum gives global information of the image that
contributes to overall scene. Hou et al. [10] extracted
the spectral residual of an image by analyzing the log
spectrum of an image in spectral domain and saliency
map is computed by transforming the spectral domain
to spatial domain by applying inverse Fourier Transform.
However in this model global irregularities are more
dominant than local irregularies and another
disadvantage is it requires high down-sampling rate.
And main disadvantage of Fourier Transform is, it
cannot be applied to non- stationary signals and gives
better results with only periodic or stationary signals.

Recently Wavelet Transform [11], [12] has
begun to draw the much attention in visual attention
modeling because of its advantage of being applicable
to non-stationary signals. Wavelet Transforms are used
to provide time-frequency representation [12]. It is
capable of providing the time and frequency information
simultaneously. In this paper Stationary Wavelet
Transform (SWT) is used to decompose the image into
sub-bands. Feature maps are created by applying
Inverse SWT on the multi-level decomposition.

Rest of this paper is organized as follows:
section Il gives the brief view of existing mode land
wavelet decomposition, section |Ill presents the

© 2014 Global Journals Inc. (US)
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proposed model in detail, experimental results are given
in section IV and conclusions are given in final section.

[1. CONVENTIONAL MODEL

Nevrez Imamoglu et al. [13] proposed an
algorithm by utilizing low-level features obtained from
the discrete wavelet Transform domain. DWT
decomposes the input image and generates four sub-
bands of the image [12],[13] namely approximation,
horizontal, vertical, diagonal representing details of the
image are shown in fig.1. Then feature maps are
generated by applying IDWT and then global and local
saliency maps are computed separately from these
features to form a final saliency map.

7,
low | '
! | o | sub- ! ;
"{g'f;’_.fl:h’image pass ; '
pass || s
- | | high | :
input : ! pass ! .
mag% . . ! !
| - s
| | low ;
. « | sub- ! !
image s
pase "l s
decimation high ... :
pass  row
decimation

Fig. 7 - Two dimensional DWT decomposition scheme

This model is aimed to modulate local contrast
at a location with its global saliency computed based on
likelihood of the features and also considered local
center-surround differences and global contrast in the
final saliency map. But Discrete wavelet Transform
(DWT)'s drawback is that it is not translation invariant
and includes down sampling steps so image size will be
reduced in the decomposition levels, in order to
overcome this and to get more complete characteristic
of the input image the un decimated WT i.e Stationary
Wavelet Transform (SWT) is proposed.

III.  ProroOSED SALIENCY DETECTION MODEL

a) Stationary wavelet Transform (SWT)

It is also called Un-decimated Wavelet
Transform or the Invariant Wavelet Transform or the
redundant Wavelet Transform [14]. The key point is that
it gives better approximation than the DWT since it is
redundant, linear and shift invariant. SWT is very useful
algorithm for analyzing a linear system. Stationary
Wavelet Transform is preferred as the Wavelet
Transform since unlike the other Wavelet Transforms,
the SWT procedure does not include any down

© 2014 Global Journals Inc. (US)

sampling steps as it can be seen in fig.2. Normally
Discrete  Wavelet Transform (DWT) is used to
decompose an input image into different sub band
images i.e approximation, horizontal, vertical and
diagonal. Three high frequency sub bands (LH,HL,HH)
contain the high frequency components of an input
image and LL band, which is a low frequency band
gives the approximation of the input image. Down
sampling in each of the DWT sub bands causes
information loss in respective sub bands that is why
SWT is used to minimize this loss. As no decimation
steps are involved in SWT, it produces more precise
information for the frequency localization [15],[16],[17].

columns
rows = FJ | (‘Aj |
Ff columns h
L ¢ [ “D/_-f
oA L horizontal
| —
j columns ;
v
rows r - CDH
vertical
Gj columns
D-‘d’
Gj- s Wy

diagonal

Fig. 2. Stationary Wavelet Transform decomposition
scheme

b) Over view of the proposed mode/

Proposed model is same as saliency detection
model using wavelet transform proposed by Nevrez
Imamoglu et al [13]. except one difference here SWT is
used instead of DWT because in SWT no decimation
steps are there, therefore sub bands of image size is
same as original image even after decomposition for
number of levels thus there is no loss of Information in
the sub bands, Thus SWT gives better saliency
detection than DWT. The framework of the proposed
model is shown in fig. 3, first of all, rgb image is
converted into CIE Lab color space since lab color
space is similar to human perception ,with a luminance
and two chromatic channels (RG and BY) and another
advantage is it is device independent . To remove noise
an mxm 2D Gaussian low-pass filter is applied to the
input color image g°.

9°=9"*1 (1)
Where | is the mxm 2-D filter, g”° is noise removed
version of g° here a small filter size m=3 is selected for
noise reduction.

SWT is based on the idea of no decimation. It
does not include down sampling in the forward and up
sampling in the inverse transform. The sub-bands of the
image is formed by applying SWT for number of levels



representing approximation, horizontal, vertical and
diagonal coefficients of the image. H, V, D coefficients
are saved and approximation is used for next level, thus
the decomposition is done until the coarsest resolution
is possible. Here as no decimation and interpolation
process are involved the size of the sub-bands of the
image do not diminish from level to level, thus there will
be no information loss, thus the number of pixels
involved in computing a given coefficients grows slower
and so the relation between the frequency and spatial

information is more precise.
[AV.HS VS, DI =SWT (9') 1

Where N is the maximum number of scaling for
decomposition process. i.e resolution.

rgh image

Y

rgb to lab conversion

Y

lab image
1

Y

Feature map generation

!

Feature maps

|
y Y

Local saliency computation Global saliency computation

Y Y

Local saliency Global saliency

Y Y

Fusion for final saliency

Y

s(saliency)

! * h*

Fig. 3 The frame work of proposed saliency detection
model

index s €{1,..N}. C is the channels of g as C
e{L,a,b}. A,‘\j is the approximation output at the
coarsest resolution for each channel, H¢, VS, DS are
wavelet coefficients of Horizontal, Vertical and diagonal
details of the given image.

Several feature maps are created by applying
inverse SWT to the horizontal, vertical and diagonal

details of the image by neglecting approximation during
IWT process

(ISWT,(H¢, VS, DS))°
n

here fS(X,Y) is the feature map generated for the s"

level decomposition for each image sub-band ¢, n is the
scaling factor to limit the feature maps. Since the range
of Lab input image for each channel is [0, 255], there
will be higher range for feature values, here n =10* is
chosen. Thus egn (3) creates 3xN feature maps for an
input color image and each feature maps resolution is
equal to the size of the input image. Once the feature
maps are generated, the next step is to calculate the
global distribution of the local features to obtain the
global saliency map. From fS(x,y) in (3), a location (x,y)
is selected which represents the feature vector f(x,y) with
a length of 3xN from all feature maps. The likelihood of
the features of a given location can be defined by
applying probability density function (PDF) [8], [18]. By
using PDF global saliency map can be computed as
shown below.

S ) =1og(P(F (X YN N * 1y @)

where kxk 2-D Gaussian low pass filter is used to obtain
a smooth map, the global saliency map is generated
with small salient regions and causes some loss in local
saliency information thus it can be seen that global
distribution on the saliency map is much higher due to
the content or structure of the scene. After obtaining
global saliency map, the next step is to compute local
saliency, local saliency is created by adding the feature
maps at each level linearly without any normalization
operation in [7], as the formula to be given in (5) below.
This new map is computed by taking the maximum
value between channels of the input image at each level

fo(xy) = ()

SL (X, y) = [i arg max(st (X, y)‘ fsa(xi y)! fsb(x1 y))j | kxk (5)

where (X, y), f2(Xy), f2(X,y) are the feature

maps for L, a and b channels respectively. The final
saliency map is computed by combining global and
local saliency maps

S(y)=M(s, (xy)xe= )5l ©

where S'(X, y) is the final saliency map, S'| (X, Y) and
S5 (x,y) are the local and global saliency maps scaled to
the range [0,1]. Final saliency map is enhanced with a
similar fashion in [25]. As stated by Goferman et al. [18]
the locations around the focus of attention (FoA) have to
be more attentive than those away from the (FOA).
Therefore saliency values are increased to enhance the
performance of the saliency map.

Where s'(x'y") is the salient value of the most
salient points at the location (x'y) extracted from the

© 2014 Global Journals Inc. (US)

sineering (] ) Volume XIV Issue VI Version I H Year 2014

&

| of Researches in Eng

Global Journa



Global Journal of Researches in Engineering (] ) Volume XIV Issue VI Version I H Year 2014

saliency map in (6), s(x,y) is the saliency value at point
(xy) and d,. (X, Y) is the distance between location

(x,y) and its closest FOA at the location (x,y"). The
proposed final saliency map is better than the global an
local saliency maps.

V. EXPERIMENTAL RESULTS

For experimental results, the quantitative
performance of the proposed model and conventional
model is evaluated based on overall precision P, recall
R, and F-Measure Fa [19] as defined below.

D2 (% y)xs(x, Y))
precision(p) = = yZZs(x .

D2 (%, Y)x S(%, Y))
recall (R) = =
Dt y)

)= (A+a)xPxR
axP+R

F —measure(F,

where s(x,y) is the saliency map from the computational
model , t(x,y) is the ground truth map and a is a positive
parameter to decide the importance of the precision
over the recall. Precision is related to the saliency
detection performance of the proposed model. Recall is
the ratio of correct detection of salient regions to the
ground truth map. F-measure is the harmonic mean
of precision and recall [19]. Precision(P), recall(R),
F-Measure (F,) results for the proposed and
conventional model are shown in table 1.

Table 1 . Performance comparison of conventional and
proposed model

Parameters Conventional Proposed
model model
Precision 0.0085 0.0943
Recall 0.3203 0.1140
F-measure 0.0166 0.1032

[t can be seen that precision and F-Measure
values of the computational model using DWT [13] are
very low due to high recall value which causes more
irrelevant salient regions occur and the proposed model
has the better Precision and F-Measure values
compared to conventional model. Therefore the overall
performance of the proposed model is reliable and
yields better results with respect to the relevant
conventional model.

2014 Global Journals Inc. (US)

0.35 -
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Fig. 4 : Comparison of conventional and proposed
model

Microsoft public data base is used to evaluate
the performance of the proposed model and is
implemented by using MATLAB. The final saliency maps
along with local and global saliency maps of DWT and
SWT are shown in figs 5 and 6.

Input Image

T ——

Final Saliency Map

Local Saliency Map Global Saliency Map

Fig. 5 :Local, Global and Final saliency map for a given
image by using DWT
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Advances of Space Technology in Geotechnical
Studies

Sefer Kurnaz®, Bahar N. Aliyeva® & Rustam B. Rustamov”

Abstract- Geographical Information Systems (GIS) is the
technology where geospatial data can be represented in the
graphic form integrated into the geotechnical, geologic and
hydrologic information routinely used by geotechnical
engineers. A GIS makes available a wide of forms of spatial
data to be integrated, selected and sorted with any number of
physical, chemical or any possible environmental factors.

. INTRODUCTION

here is no doubt that Remote Sensing method is
Tthe instrument for development of GIS. It is

obvious that GIS technology developments need
collection of initial data based on aero and space
information. A Remotely Sensed information required for
GIS technology applications needed to be processed
depending of kind of problem necessary to be solved.

Major areas of space science and technology
applications in study of soil are following:
e Geotechnical Investigations;
e Foundations;
o Earthquake;

investigations can be classified as [1]:

Landslide Studies;

Application of remote sensing & GIS;
Geological & Geophysical Investigation;
Industrial waste & contaminated soil.

Some of the important areas in geotechnical
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Geotechnical
evaluation;
Mobile drilling rig for soil and rock exploration;
Sub-surface profiling by Engineering Seismograph,
Resistivity meter and Georadar;

Total Station for surveying & monitoring;

Computer controlled Triaxial and Consolidation
Testing System;

instrumentation for performance .
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Space Image Processing
Space Image /
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Figure 1A GIS development in geotechnical study
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II.  DATA ACCESS IN GIS DEVELOPMENTS

It is important stage of GIS developments to
start from the segments of data collections based on
Remote Sensing method use (Figure 1). A quality of final
product in geotechnical investigations depends how
correct and right Remote Sensing data shall be used for
GIS technology application.

The fact is that the most expensive and time
consuming component of GIS has been data access
due to the lack of sufficient information in the area for
the reason of limited store of geotechnical information in
electronic format. There is number of problems even
with available information which needed to be edited as
some objects on older maps has to be corrected and
specified. Some paper maps can be scanned
electronically as raster images, which convert map lines
to a series of points and digits. Many GIS were
formulated to emphasize spatial relationships between
mapped objects and such boundaries are usually
represented by a line. The line may be a road, mapped
boundary, or some sort of link between two other points
of interest. Civil infrastructure elements, such as roads,
may not be reflected accurately, in terms of absolute
scale, but simply represented by a default line width(s)
coded into the mapping software. This condition creates
limitation in application mainly in GIS developments
especially in dynamic change studies where necessary
correct base information for correlation and comparison
old and existing current situations.

[1I.  STAGE OF DATA INTEGRATION

GIS makes possible to mix or integrate
information that would otherwise be difficult to associate
through other means. These could be soil chemical
contamination, physical-mechanical properties in the
form of scanned, geo-referenced and sandwiched with
other kinds of data, such as topographic and geologic
maps.

V. DATA STRUCTURES

Digital geospatial data is collected and stored in
many different formats. A GIS must be used to convert
data from one type of structure to another. Satellite data
can usually be “read” into the GIS in a raster format.
Raster data files consist of rows of uniform cells coded
according to data values. Raster files can be
manipulated quickly by computer, but they are often
less detailed and may be less visually appealing than
vector data files. Vector digital data files have been
captured as points, lines (a series of point coordinates)
or areas (shapes bounded by lines). A typical vector file
would be tax assessor’s parcel maps [1, 2].

V. DATA MODELING

GIS allows two and three-dimensional
characteristics of the Earth’'s surface, subsurface or
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atmosphere from geospatial data. Some common
examples of data modeling would be creating isohyets
based on different initial information sources. These
data models can then be combined with other types of
information layers in the GIS [3,4]. Some common
examples would be combining measured different
information sources with elevation, or the thickness of a
certain geologic formation (isopach) as compared to the
depth to its upper surface (isopleth) where available.

VI.  OUTCOMES

One of the important issue of GIS is its ability to
produce pleasing graphics that convey analyses to
decision makers and the public at-large. These analyses
usually begin with entering any codified restrictions,
such as structural setbacks. An attributes included can
then be electronically combined and weighted
according to arbitrary values set by the body ordering
the analysis. Such kind of developed hybrid data in the
form of maps frustrate many engineers because they
can arbitrarily be weighted to restrict or even eliminate
development from areas where the project’s detractors
reside on adjacent parcels with all the same attributes.

VII. GEOTECHNICAL INVESTIGATIONS

Filed measurements in geotechnical
investigations are very important in development of GIS
technology. It is considering number of implementations
in the selected areas needed to be investigated.

a) Area selected for geotechnical investigations

It has been selected area of Sangachal district,
Baku, capital of Azerbaijan located on the coast
of the Caspian Sea 45 kilometres (28 mi) south
of Baku, Azerbaijan.  There is  the Sangachal
Terminal is an industrial complex consisting of
a natural gas processing plant and oil production plan.
It makes very attractive and vital to monitor of the area
with contamination as more as possible information in
point of environmental and ecological condition
assessment. In this case geotechnical investigations
can be play a significant place in collection and
processing of data based on use of modern technology
applications.

Remote Sensing method and GIS technology is
key instrument in consideration of approaches of data
collection for decision makers as well as suitable way in
data storage for the future access.

Shah Deniz flare area is located adjacent to the
Sangachal Terminal and lies within the Garadagh
District, which includes Baku and then extends south
along the Caspian coast to the south of Alyat. The
Garadagh District was established in 1923 and
comprises five city settlements including Lokbatan,
which is the District's administrative center. The four
communities in the immediate vicinity of the Terminal
(Sangachal Town, Umid, Masiv3 and Azim Kend) are


http://en.wikipedia.org/wiki/Caspian_Sea�
http://en.wikipedia.org/wiki/Baku�
http://en.wikipedia.org/wiki/Azerbaijan�
http://en.wikipedia.org/wiki/Natural_gas_processing�
http://en.wikipedia.org/wiki/Oil_production_plant�

likely to be the most directly affected by the socio-
economic impacts of Shah Deniz flare project.

b) Field Geotechinical Works
i. Drilling and sampling

Driling at the Shah Deniz flare area started
immediately after realization of detailed geodetic and
topographic investigation. During the drilling process,
the samples were obtained and the whole information
about the site, depth of boreholes, date and number of
samples were recorded.

ii. Standard penetration test (SPT)

The SPT method covers the determination of
the resistance to soils at the base of a borehole to the
penetration of the split-barrel sampler when driven
dynamically in a standard manner, and the obtaining of
a disturbed sample for identification purposes.

iii. Soil electrical resistivity test

Soil resistivity is dependent on moisture content
and temperature as well as on soil constituents, so that
it can vary seasonally and progressively due to the
hydrological trends such as changing water tables or
continuous drainage.

Soil resistivity is generally measured by driving
three equally spaced test spikes to a depth of up to 1m,
the depth not exceeding 5% of their separation a. It's
important to ensure that their resistance areas do not
overlap. Current is passed between electrode X, the one
being tested, and an auxiliary current electrode Y. The
voltage drop between electrode X and a second
auxiliary electrode Z is measured and the resistance of
the electrode X is then the voltage between X and Z
divided by the current flowing between X and Y. The
source of current and the means of metering either the
current and voltage or their ratio are often, but not
necessarily, combined in one device.

VIII. LABORATORY TESTS

There is no doubt that collected field data for
geotechnical investigation required to be processed in
laboratory condition. The following tests have been
conducted for soil samples collected from investigated
area.

a) Moisture Content

The water content is determined by drying
selected moist/wet soil material (the mass of moist soail
material is not less than 30g) for at least 18 hours to a
constant mass in a drying oven at 105°C up to 110°C.
The difference in mass before and after drying is used
as the mass of the water in the test material. The mass
of material remaining after drying is used as the mass of
the solid particles. The ratio of the mass of water to the
measured mass of solid patrticles is the water content of
the material.

b) Farticle size analysis
Particle size analysis can be performed by
means of sieving and/or hydrometer readings. Sieving

is carried out for particles that would be retained on a
0.063mm sieve, while additional hydrometer readings
may be carried out when a significant fraction of the
material passes a 0.063mm sieve.

c) Bulk gensity

The bulk density of a sail, p is the mass per unit
volume of the soil deposit including any water it
contains. The dry density pq is the mass of dry sail
contained in a unit volume. Both are expressed in
Mg/cm?®,

a) Atterberg limits

Atterberg limits are determined on soll
specimens with a particle size of less that 0.425mm. If
necessary, coarser material is removed by dry sieving.
The Atterberg limits refer to arbitrarily defined
boundaries between the liquid and plastic states (Liquid
Limit, w,), and between the plastic and brittle states
(Plastic Limit, w,) of fine-grained soils. They are
expressed as water content, in percent.

e) Unconsolidated-undrainediriaxial compression test

This test method covers determination of the
strength and stress-strain relationship of a cylindrical
specimen of either undisturbed or remolded cohesive
soil. Specimens are subjected to a confining fluid
pressure in a ftriaxial chamber. No drainage of the
specimen is permitted during the test. The specimen is
sheared in compression without drainage at a constant
rate of axial deformation.

7 Direct shear test

The soil is dried and sieved with 5mm sieve,
wetted and placed in the ring of the shear device. Key
parameters that can be obtained from this test are angle
of internal friction ¢ (grad) and cohesion C (kPa)
determined from the plot t = f (P) for three points.

g) One-dimensional consolidation properties of soils
(Oedometer test)

The Oedometer test covers determination of the
rate and magnitude of consolidation of a laterally
restrained soil specimen, which is axially loaded in
increments of constant stress until the excess pore
water pressures have dissipated for each increment.
The key parameters obtained from this test are voids
ratio e, deformation modulus E, preconsolidation
pressure and the compression index C..

h) Collapse potential of soils

This test method is used to determine the
magnitude of potential collapse that may occur for a
given vertical (axial) stress and an index for rating the
potential for collapse.

The test method consists of placing a sail
specimen at natural water content in a consolidometer,
applying a predetermined applied vertical stress to the
specimen with fluid to induce the potential collapse in
the soil specimen. The fluid should be distilled water

© 2014 Global Journals Inc. (US)
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when evaluating the collapse index, 4. The fluid may
simulate pore water of the specimen or other field
condition as necessary when evaluating collapse
potential /.

[)  Determination of permeability of soils

The permeability of a soil is a measure of its
capacity to allow the flow of water through the pore
space between solid particles. The degree of
permeability is determined by applying a hydraulic
pressure gradient in a sample of saturated soil and
measuring the consequent rate of flow. The coefficient
of permeability is expressed as a velocity.

J) Maximum ary density and optimum water content
(Proctor test)

An indication of the state of compaction of a
cohesionless (free-draining) soil is obtained by relating
its dry density to its maximum and minimum possible
densities (the limiting densities). The tests described in
this section enable these parameters to be determined
for cohesionless soils.

k) Soil chemical analysis

Chemical analyses of soil is carried out to
determine chloride, sulphate, calcium carbonate
content, pH.

Soil pH is one of the most common
measurements in soil laboratories. It reflects whether a
soil is acid, neutral, basic or alkaline.

Depending on the amount of sulphate in
contact with the concrete, it may be necessary to
protect the concrete with a plastic liner, sulphate
resistant concrete mix, or a protective adhesive coating.

IX. DATA PROCESSING STAGE

Figure2 shows location of areas selected for
geotechnical investigations. It reflects of points
(red color) conducted measurements into the mapping
system. The number of points required to be
investigated on geotechnical parameters definitions
depend of engineering task and scope of work reflected
in the project requirements. This circumstance finds of
accuracy of conducted engineering service. In some
cases it become very expensive in conducting huge
numbers of geotechnical investigations. It relates of the
scale of area needed to be investigated and type of
engineering facilities intended to be constructed.
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Figure 2 :Map of the selected area

In the map have been demonstrated sensitive
area in point of view engineering importance of
conducted geotechnical measurements. As it seeing
from the Figure there are a big numbers of ground
samples have been taken from the area.

It is highly important definition of the process of
GIS development in geotechnical investigations. Figure
1 describes segments of data collection from different
sources and that integration[7].

It has been considered to develop layers for GIS
presentation following performance:

e Soil investigation data;
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e Chemical contamination;

e Physical and mechanical properties of soil;
e  Ground water condition of soil

e Land Use/Land Cover;

e (Geodetic and topographic data.

It can be integrated into GIS layers a more
geotechnical data depends of requirements of
engineering solutions for the selected. The main
available information is tied to various forms of
georeferenced information. It is required accurate
merging topographic map with space image for
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selected area to achieve demanded cartographic
corrections. Anexcellent advantage of GIS is its
incorporate processing subroutines that can transform
older data to modern coordinates if a sufficient number
of georeferencing points can be co-located on both the
old and new maps. These georeference points may be
established and constructed benchmarks (state or
installed), old structures, roads, or even above-ground

power lines; anything that can be identified on both
maps in the GIS.

In Figure 4is shown results of data imposed on
the space image for selected area.In the figure has been
used a space image with spatial resolution of 1m. It is
enough high resolution which is more than enough for
the case of geotechnical studies of selected area.

Figure 3 Integration of geotechnical data and processed space image data

X. CONCLUSION

This paper describes geotechnical
investigations of selected area in Absheron peninsula,
Azerbaijan. It contents of measurements of geotechnical
data such as standard penetration test, soil electrical
resistivity test, laboratory processing of filed data,
moisture content, particle size analysis, maximum dry
density and optimum water content (proctor test),
determination of maximum density of sands,
determination of maximum density of gravelly soils,
derivation of density index, bulk density, atterberg limits,
unconsolidated-undrainedtriaxial compression  test,
direct shear test, one-dimensional consolidation
properties of soils (oedometer test), collapse potential of
soils, determination of permeability of soils. There is no
doubt that it is an excellent source reflecting soail
condition which can be used for engineering solution in
any stage of implementation< tender package
preparation, design and construction.

At the same time integration of geotechnical
data into the GIS developed on the base of space data
collected by method of remote sensing is an advantage
of application of outcomes in a wide areas of
engineering such as project coordination and
management, construction, supervision where is
required to use suitable and simplicity of data access.

In the meantime the use of data integrated into GIS
makes possible to link of existing information to the
coordinate system which is very important in all stages
of achievements.
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A Secure Steganographic Technique for
Embedding Text using Adaptive Pixel Pair
Matching

K Madhuri* & Ms C Padmini®

Abstract- Steganography is a method of hiding secret
messages in a cover object while communication takes place
between sender and receiver. Generally data embedding is
achieved in text, image, audio, video, network for the purpose
of secret communication. This paper proposes a secure
method for hiding text based on adaptive pixel pair matching
(APPM). The basic idea of Pixel Pair Matching (PPM) is to use
the values of pixel pair as a reference coordinate, and search
a coordinate in the neighborhood set of this pixel pair
according to a given message digit. The pixel pair is then
replaced by the searched coordinate to conceal the digit.
APPM allows users to select digits in any notational system for
data embedding, and thus achieves a better image quality.
Compared with the optimal pixel adjustment process (OPAP)
Method and diamond encoding (DE), the proposed method
always has lower distortion for various payloads. This paper
proposes an extension to conceal text into an image for
conveying secret messages confidentially.

Keywords. steganography, least significant bit method,
pixel pair matching, diamond encoding.

. INTRODUCTION

oday the growth in the information technology,
especially in computer networks such as Internet,

Mobile communication, and Digital Multimedia
applications such as Digital camera, handset video etc.
has opened new opportunities in scientific and
commercial applications. But this progress has also led
to many serious problems such as hacking, duplications
and malevolent usage of digital information.
Steganography finds its role in attempt to address these
growing concerns [6]. Steganography is the art of hiding
the fact that communication is taking place, by hiding
information in other information. Many different carrier
file formats can be used, but digital images are the most
popular because of their frequency on the Intermnet. In
image steganography, the aim is to hide information in
to a given image called as cover image and the
diagnosis of the hidden information will be probably
difficult [10]. Every steganographic methods consist of a
cover image and a stego image.

Many approaches of information hiding have
been proposed for different applications, such as
copyright protection, secret transmission, tampering
detection, and image authentication.

Author o o. Vardhaman Colloge of Engineering, Hyderabad India.
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The most well-known data hiding scheme is the
least significant bits (LSBs) substitution method [1],
[13]. This method embeds fixed-length secret bits into
the least significant bits of pixels by directly replacing
the LSBs of cover image with the secret message bits.
Although this method is simple, it generally effects
noticeable distortion when the number of embedded
bits for each pixel exceeds three [1]. Several methods
have been proposed to reduce the distortion induced by
LSBs substitution. OPAP scheme searches the minimal
distortion value which LSBs equal the embedded bits
and replaces stego-pixel value with it [12]. Another way
of improving LSBs scheme is to reduce the amount of
alterations necessary to be introduced into the cover
image for data hiding when the number of secret bits is
significantly less than that of available cover pixels.

Another method called optimal pixel adjustment
process (OPAP) method [14] is introduced to reduce the
distortion caused by LSB replacement. In LSB and
OPAP methods one pixel is used as an embedding
unit[11], and conceal data into the right-most LSBs.
OPAP is conceptually defined as matching pixel to its
optimal level. OPAP effectively reduces the image
distortion compared with the traditional LSB method
[12]. But in OPAP method, imbalanced embedding
distortion emerges and is vulnerable to steganalysis.
LSB and OPAP methods are not suitable for
applications requiring high payload.

An efficient data hiding method is proposed for
gray-scale images by utilizing the diamond encoding
concept (DE). We first transform the secret data into a
sequence of digits, and the cover image is partitioned
into non-overlapping blocks of two consecutive pixels.
The diamond encoding method produces a diamond
characteristic value (DCV) of the pixel-pair block, and
the DCV [3] is revised as the embedded secret digit
after data embedding procedure. For each block, the
diamond encoding technique addresses the minimal
changes of two pixel values under the embedding
parameter k. In other words, the difference between the
cover-block and the stego-block is never more than k,
and the embedding capacity of a block equals

log,(2k* +2k+1) . The payload of DE [2] is

determined by the selected notational system, which is
restricted by the parameter k; therefore, the notational
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system cannot be arbitrarily selected. For example,
when is 1, 2, and 3, then digits in a 5-ary, 13-ary, and
25-ary notational system are used to embed data,
respectively. However, embedding digits in a 4-ary (i.e.,
1 bit per pixel) or 16-ary (i.e., 2 bits per pixel) notational
system are not supported in DE. Secondly, ¢(x,y) in
DE [1], [2], [4] is defined by a diamond shape, which
may lead to some unnecessary distortion when k > 2. In
fact, there exists a better ¢(x, y) other than diamond

shape resulting in a smaller embedding distortion.

a) Adaptive Pixel FPair Matching For Embedding Digits
The basic idea of the PPM-based data-hiding
method is to use pixel pair (x,y) as the coordinate,

and searching a coordinate (x’,y") within a predefined
neighborhood set @(x, y) such that f(x',»")=S;,,
where fis the extraction function and Sg is the message
digit in B-ary notational system to be concealed [1], [3].
Data embedding is done by replacing (x,y) with
(x',»).

Suppose the cover image is of size MxM, Ss
the message bits to be concealed and the size of Sis
| S|. First we calculate the minimum B such that all the
message bits can be embedded. Then, message digits
are sequentially concealed into pairs of pixels. First

minimum B satisfying |M ><M/2| Z|SB| and convert
S into a list of digits with a Aary notational
system S, . The discrete optimization problem is
solved to find ¢, and ¢@(x,y) . In the region defined
by ¢(x,y), record the coordinate (x',y") such that
f(x,»")=i0<i<B-1

Construct a non repeating random embedding
sequence Q@ using a key K. To embed a message digit
S two pixels (*,¥) in the cover image are selected
according to the embedding sequence @, and calculate
the modulus distance d = (S, — f(x,y))modB

between S, and f(x,y), then replace (x,y) with
(x+x",y+y").

The rest of the paper is organized as follows.
Section Il deals with proposed methodology.

Embedding and extraction procedures of text are given
in sections IV and section V concludes the paper.

[1. PROPOSED METHODOLOGY

As APPM is proved to offer better security
against detection and lower distortion, we can take
forward APPM for hiding text in an image. This method
is proposed to explore a better mechanism and provide
better security and lower distortion for embedding text in
images. The ascii values of all the characters in the
given text are converted to binary values and then they
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are partitioned into groups of bits. Then the embedding
process is performed for embedding them into an
image.

Data embedding is done by replacing (x, )
with (x',y") . These are the reference coordinate and
pixel value from the neighborhood set. The concept
of a PPM-based steganographic method is that, let S
be the message bit is to be concealed and the range
of S, is between 0 and B—1. And there should be a

coordinate (x',y") has to be found such that
f(x',y")=S8,. Thatis why the range of f(x,y) must

be within integers between 0 and B —1. [2] Also here
each integer must occur at least once. In APPM,
consider the compact neighborhood set for reducing
the distortion. The the following three conditions should
be satisfied by the best ppm based data hiding method.

a) There are exactly B number of coordinates in the
neighborhood set @(x, y).

b) These coordinates and the values of extraction
function must be mutually exclusive.

c) The design aspects of neighborhood set ¢(x, y)

and the extraction function f(x,y) should be

capable of embedding the message bits in least
notational system.

i. Conversion of input text info appropriate form for
embedding

First the ASCII values of all characters in the

secret data are converted into an array of eight bit binary

numbers. Now the array of binary numbers is divided

into groups containing each containing four number of

bits. The decimal value of each group is embedded into
pixel pairs of a cover image.
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ii. Finding Neighborhood Set And Extraction Function
In this module, the extraction function is
explained. By using this method, we can get a simple
extraction function and compact neighborhood set.
Thus the proposed method enhances the embedding
efficiency. The quality of image obtained by this method
is much better than the other existing data hiding
method such as OPAP and DE [1]. Another two
advantages of this proposed method are higher payload
capability and less detectability. Compact notional
system is used for data embedding which gives
increased performance.
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Fig. 2 - Neighborhood set for APPM

The stego image quality is significantly affected
by both definitons of ¢@(x,y) and f(x,y) .
All values of f(x,y) in ¢(x,y) must be mutually

exclusive, and also the summation of the squared
distances between all the coordinates present in
#(x,y) and (x,y) has to be the smallest. This is
because, during embedding procedure the pixel value
(x,y) is replaced by one of the pixel in the
neighborhood set ¢@(x,y) . If there is B number of
coordinates in ¢(x,y) , then message bits a B-ary

notational system are to be concealed. The averaged
MSE can be calculated by averaging the summation of

squared distance between the coordinates (x,y) and

other coordinates in ¢(x, y) the reference coordinate.

Thus, MSE after embedding can be calculated the
following equation by

MSE4(x,2) = = T o (%, X2+ (Y, -)2)

The adaptive pixel pair matching (APPM) data-
hiding method is used to explore better ¢(x, y) and

f(x,y). So that MSE is minimum compared with the

other existing methods. In this method the extraction
function is

f(x,y)=(x+cyxy)modB

So the calculation of both neighborhood set
#(x,y) and the extraction function f(x,y) can done

by a discrete optimization problem. For this following
conditions have to be considered.

Minimize to " ( (X, - X)2+ (Y, -Y)2)
Subjectto: f(x,,y,) € {0,1 ..... ,B —1}

S y) # f(x;09))

for 0<i,j<B-1

From figures (1) and (2) show some
neighborhood sets @, (x,y) and their corresponding

¢, values which satisfy the above condition. In the
above figure 3 the shaded with lines represents the

center of @, (x,y).

I11. DATA EMBEDDING PROCEDURE

Here the secret data has to be embedded into
the given cover image. For this first we should calculate
the image size and message size. If the message size
exceeds size of the image, then the embedding
procedure cannot be done. Consider the image size as
M*M, For S message bits the size of secret message S
is |S|. By using these, calculate the minimum B value
such that all the message bits can be embedded. The
message digits will be sequentially concealed into pairs
of pixels.

The data embedding process is shown by a
flowchart in fig 3 below. The detailed procedure is listed
as follows.

a) First the ASCII values of all characters in the secret
data are converted into an array of eight bit binary
numbers.

b) Now the array of binary numbers is divided into
groups containing each containing four number of
bits.

c) The decimal value of each group is embedded into
pixel pairs of a cover image.
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d)

e)

)

9)

Secret
‘ Data(Text)

Obtain an array
of ASCll values
with 8 bits each

A 4

Divide the array
into groups of 4
bits each

A 4

Decimal value of
each group is
taken as an
embedding digit

\ 4

Select a two-pixel
vector (x, y) from
cover image

\ 4
Compute the
DCV
f (x, y) according
to the parameter
k

\ 4

Embed a secret
digit using APPM

No

Are all secret
symbols
embedded?

Stego
Image

Fig. 3 - Data Embedding Process
Calculate the minimum B satisfying
M xM 2 >]S,|

Convert the secret message S into the sequence of
digits with a B -ary notational system.

Find c; and ¢,(x,»)
optimization equations.

From the neighborhood region ¢,(0,0) find the
coordinate positions (x,,y,) by satisfying the
condition f(x,,y,)=i,0<i<B-1.

using the discrete
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Create a non repeat random key Kr for embedding
the secret message bits Q.

To embed a secret message bits B, find the two
pixels (x,y) in the cover image and replace

(x,y) with (x+x,,y+y,) for the modulus
distance d =(S; — f(x,y))modB between S,
and f(x,y).

Repeat Step 6 and 7 until all the secret message
bits are concealed.

V. DATA EXTRACTION PROCEDURE

To extract the embedded message digits, pixel

pairs are scanned in the same order as done in the
embedding procedure. The value of extraction function
of a scanned pixel pair gives the embedded digit. Now
the text input is retrieved from this output array of digits.
The data extraction process is shown by a flowchart in
fig 4 below.

’ ’
Take two pixels positions (', ») and calculate

S\

The value of /(¥4 s the embedding digit.

The decimal value of these output digits are
converted as an array of binary numbers, where
each digit is represented with four bits.

Now the array of binary numbers is divided into
groups of eight bits each.

The decimal value of each group of bits gives the
ASCII value of the character.

After converting all the groups of bits into
characters, we will get the input text as the output.



V.  THEORETICAL ANALYSIS AND

Stego
g EXPERIMENTAL RESULTS
Image
When data embed in an image, the pixel values
in that image may modified and this process is known
Select a two-pixel as image distortion or embedding distortion. MSE
vector (¥, y') from < (Mean Square Error) is used to measure this distortion.
stego Image MSE is calculated by the following equation
M M
MxMZJZ_;(p,, p)
o h . . .
Omgéift ¢ Where MXM is the image size, p;; denotes the
f (¢, y) according pixel values of original image and p';;denotes the pixel
to the parameter values of stego image. Here the mean square error
k between the cover image and stego image is

represented by MSE.

Table 7. Mean square error of APPM for embedding
digits and text

are all symbols Image APPM(DIGITS) | APPM(TEXT)
extracted?
CB = 6 CB = 6
Yes No Clock tiff 0.8220 0.8167
Nature.png 0.2049 0.2041
Cartoon.png 0.2931 0.2754

The smaller MSE is for APPM which indicate

Obtai , . : . .
of d;?g]itznw?trr:az the better image quality. APPM is flexible and gives less

bits each mean square error while embedding digits [1] and as
well as embedding text also.

- T |

Divide them into
groups of 8 bits
each (ASCII
VALUES)

l

Obtain
corresponding
characers for all
ASCll values

Fig. 5 . Cover Image

Secret data

(Text) Fig. 6 : Stego Image
Cover image and stego image are shown
Fig. 4 : Data Extraction Process above. Less detectability to the text hided in the image
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is one of the desired aspect. Both the images are
visually similar. Therefore the attacker cant determine
whether the image is encoded or not.

VI. CONCLUTIONS

This paper proposed an efficient data
embedding algorithm for hiding text in an image based
on APPM. Here two pixel positions are scanned and are
considered as a scanning unit. And a specially designed
neighborhood set with smallest notational system is
used for embedding text and hence a better image
quality is achieved. The steganalysis results of stego
images are similar to those of the cover images, which
offer a secure communication under adjustable
embedding capacity. It also contains additional features
such as digital watermark and encryption of secret
messages for the provision of more security. APPM
technique can also be used for embedding data in
audio and video also. All these various features made
this APPM technique a straightforward and economical
embedding method for the data hiding.
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Energy Efficient FMA for Embedded Multimedia
Application

Mandala Rakesh Raj® & Ms S. Sujana®

Abstract- This article presents energy efficient fused multiply-
add for multimedia applications. Low cost, low power and high
performance factors diddle the design of many
microprocessors directed to the low-power figuring market.
The floating point unit occupies a significant percentage of the
silicon area in a microprocessor due to its wide data
bandwidth and the area occupied by the multiply array. The
fused floating-point multiply-add unit is utilitarian for digital
signal processing (DSP) applications such as fast Fourier
transform (FFT) and discrete cosine transform (DCT). The
proposed designs are implemented for single precision and
synthesized with a 45-nm standard cell library. To improve the
performance of the fused floating point multiply-add unit, we
are supervening upon leading zero anticipation with the novel
leading zero detection, as the novel leading one detection
algorithm allowing us to significantly reduce the anticipation
failure rates.

Keywords. floating point, binary128, fused multiply add,
sima, implementation, computer arnthmetic.

l. [NTRODUCTION

his paper presents energy efficient fused multiply-
add unit for multimedia applications. In this,

floating point can be implemented by using
different precisions. As we have SP (Single Precision),
DP (Double Precision), QP (Quadruple Precision). IEEE
Binary 32 which is pertained as single precision and
binary64 referred to as double precision. Floating-point
operations have both gained widespread popularity in
versatile multimedia and scientific applications, resulting
in modern processors patronize both the precisions.
Due to accumulation errors in computations they are
becoming deficient for today large-scale applications.
This precision problem can be overcome by one
promising approach that is by using the binary 128
which is referred to as quadruple precision or QP
format. The accuracy and numerical stability of many
applications can be improved by introducing this format
and is already specified in the new IEEE-754-2008
standard. Another approach to which we have to
improve the performance is using the fused multiply add
(FMA) operation which yields one rounding error for two
operations [3]. The first FMA is introduced in the year
1990 by IBM RS/6000 [6], [7]. After FMA is implemented
by several companies like HP, MIPS, ARM and Intel.
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e-maill: Mrakeshraj89@gmail.com

Author o Associate Professor, Vardhaman College of Engineering,
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Many algorithms are developed on floating-point fused
multiply add unit to decrease its latency [2], [4]. As we
can say it is a key feature of the floating-point unit
because it greatly increases the floating-point
performance and accuracy since rounding is performed
only once for the result.

A Field Programmable Gate Array, FPGA
provides a versatile and inexpensive way to implement
and test VLSI designs. It is mostly used in low volume
applications that cannot afford silicon fabrication or
designs which require frequent changes or upgrades.

In FPGA's, the bottleneck for designing efficient
floating-point units has mostly been area with
advancement in FPGA architecture [3], there is a
significant increase in FPGA densities so latency has
been the main focus of attention in order to improve
performance.

The main contribution and objective of our work
is to implement the architecture which is proposed by
Lang/Bruguera but with little change to facilitate the
implementation.

In reminder of this paper is organized as
follows. Proposed FMA unit section 2 backgrounds,
section 3 proposed methods and section 4 describes its
general architecture. Section 5 provides the evaluation
results and Section 6 concludes this paper.

[1. BACKGROUND

In this paper, the floating-point fused multiply-
add operation A x B + C is implemented for the IEEE
floating- point format. In this format, a floating-point
number X represents the value X = (=1)"x f'x g7,
Where s, 7, f ,e ,and p are integers with s being the
sign bit; 7 the normalized mantissa; g the radix, 2 for
binary; e the biased exponent; and p the biased
number.

The fused multiply-add unit gets the input
operands A, B, and C with values 4=(-1)".f,.2
B=(-1)".f,.2" and ¢ =(-1*.£.2* and performs the
fused multiply- add operation:

AxB+C =md (=1 f. f,.2 + (1) .£..2)

Where the computed fused multiply- add result
is rounded and normalized. The FMA architecture
proposed before implemented in several floating-point
units of general-purpose processors is shown in Fig. 1.
The steps in this implementation are:

© 2014 Global Journals Inc. (US)

5 (J) Volume XIV Issue VI Version I E Year 2014

e

&

| of Researches in Engineering

Global Journa



Global Journal of Researches in Engineering (] ) Volume XIV Issue VI Version I E Year 2014

a) Multiplication and alignment shift

Acquiring an intermediate carry-save product by
multiplication of B and C.

Inorder to reduce the latency, the bit inversion and
alignment of the significand of A is done in parallel
with the multiplication [2]. The bit inversion provides
the one's implement of A for an effective
subtraction.

The shift amount of the alignment depends on the
value of d = E, - (E, + E;), where E, E,, E; are the
exponents of the A, B, and C operands,
respectively.

When d = 0 (i.e. E, > (E, + E.)), in a conventional
alignment, B x C would have to be aligned with a
right shift of d bits.

A H C N
B C 4
A ¥+ ¥
¢ ‘L e Mult
Exponent v
Processing
S5.d 161-bits -
other 2 S6.d » Alignmen| CSA Tree
control  Sign(d) Shifter
signals
s, A % v ¥
it I 3:2C8A |
e
wL v v ¥
LZA 161-bits
ADDER
norm_shif Complementer
A C -
FMA result MNormmalization s
2 Sticky
Shifter -
Efma l
- B ding <
7

Fig. 7 :Basic architecture of FMA unit

Instead, shift the addend A to the left to perform the
alignment parallel with the multiplication. For double
precision format the maximum left alignment shift
would be 56 bits. When d = 56, Bx C is placed to
the right of the least significant bit of A; in this case,
B x C affects only the calculation of the sticky bit.
Maximum left shift is obtained by observing that the
guard (position 53) and the round (position 54) bits
are 0 when the result signific and corresponding to
the addend. Consequently two additional positions
are included, resulting in the shift of 56 positions.
When d < 0, the addend A would have to be
aligned with a right shift of d bits. In this case the
maximum alignment shift would be 105 bits for
double precision formats.

2014 Global Journals Inc. (US)

For shift amount larger than 105, d < -105, the
operand A is placed to the right of the least-
significant bit of Bx C', affecting only the calculation
of the sticky bit.

To avoid bidirectional shifter the alignment is
implemented as a right shift by placing the addend
A to the left of the most significant bit of the product
B x C by 56 bits. Two extra bits are placed between
the addend A and the product Bx(C to allow
correct rounding when A is not shifted. For= 0
with this implementation, A is right shifted (56- d)
bits; then, the shift amount is shift amount = max
{0, 56 - d}.

For d < 0, A is right shifted 56-d bits, then shift
amount = min {161, 56 — d}. By combining both
cases, the shift amount is in the range [0:161],
requiring a 161-bit right shifter. Moreover, the shift
amount is computed as shift amount = 56-d.

The multiplier produce 106-bit sum and carry
vectors that are reduced together with the aligned A
using 3:2 CSA, because the product has only 106
bits. The 55 most-significant bits will be sign
extension bits, for theses 55 most significant bits,
we use two multiplexers, one to select between A
and inverted A as a sum vector and the second one
to select between zeros and A as a carry vector by
Xor-ing sign extension bits then the outputs of the
two multiplexers are concatenated at the output of
the CSA to obtain the 161-bit sum and carry words.

The next step is the addition of the carry and sum
words and the determination of the shift amount for
normalization.

The carry and sum words, obtained at the output of
the CSA, are added in a 161-bit one’s complement
adder (with end around carry adjustment for
effective subtraction). As the result can be negative,
a complementer is required at the output of the
adder.

In parallel with the significands addition, the
normalization shift is determined. The LZA (Leading
Zero Anticipator) [12] produces the amount of the
shift directly from the operands.

Once the result of the addition is obtained, the
normalization shift can be performed since the shift
amount has been already determined. A
normalization shift is required to place the most-
significant bit of the result at bit 0; as a
consequence, normalization is performed to
compensate for the cancellation produced in
subtraction as well as to compensate for the way
the alignment is performed.

e) The last step is the rounding of the result

With this scheme, the delay of the FMA

operation is determined by the sum of the delays of the



following components: multiplier, 3-2 CSA, 161-bit adder
plus complementer, normalization, and rounding. On the
other hand, the main hardware components are:
multiplier, alignment shifter, 3:2 CSA, LZA, 161-bit
adder, normalization shifter, and rounder.

[11. PROPOSED ARCHITECTURE

We now describe the proposed FMA
architecture. Since the unit is quite complex, we present
this description in a single step. In this section, we give
an overview of the scheme, with just enough detail to
make it understandable and believable. Here we
use Fig. 2 to illustrate the description.

The objective of the proposed FMA architecture
is to reduce the overall delay, and Power. Since, in
floating-point addition and multiplication, one of the
approaches to reduce latency has been to combine
addition with rounding [5], [10], [12], [13], we follow the
same approach. For this approach, in floating-point
addition and multiplication, the order of normalization
and rounding is interchanged. This seems impractical to
do for FMA because, before the normalization, the
rounding position is not known. The solution we explore
is to perform the normalization before the addition.
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Fig. 2. Block diagram of the proposed FMA
Architecture

To improve the performance of the fused
floating point multiply-add unit, we are supervening
upon leading zero anticipation with the novel leading
zero detection, as the novel leading one detection
algorithm allowing us to significantly reduce the

anticipation failure rates. The proposed leading digit is
worked using tree structure, where inputs of n bits are
divided into n/2 pairs of bits.

For each pair of bits a two bit count is
generated and another counter is triggered to calculate
the depth of the tree. For example a four digit can be
paired into two pairs and a counter is used to find the
one/ zero in pair / and /+1 and the second counter is
used to find the value of required bit in which pair and at
which level. This method is continued of /og, (n) levels.
To boost this tree structure we use a structure method
which speed’s up by a 4 bit or even 8bit to reduce the
hierarchy of the tree structure.

V. DETAILED DESCRIPTION OF SOME

MODULES OF THE ARCHITECTURE

al 3:2CSA

The multiplier produce 106-bit sum and carry
vector that are reduced together with the aligned A
using 3:2 CSA. Although the output of the multiplier
must be positive number because we multiply two
positive numbers (sign and magnitude representation),
one of the two output vectors of the multiplier may be
negative because of using booth algorithm which use
negative sets {-1,-2} which convert a positive number
with sign and magnitude representation to a negative
number with two’'s complement representation. The
addition of sum and carry vectors must be a positive
number but one of them, not both, may be negative.

Instead of using 161-bit CSA, only the 106 least-
significant bits of the aligned A are needed as input to
the 3:2 CSA, because the product of sum and carry
vectors has only 106 bits and The 55 most-significant
bits will be sign extension bits which have two cases
{0, 0} if both sum and carry vectors are positive or
{0, 1} if one of them is negative. For the 55 most-
significant bits, we use two multiplexers, one to select
between A and inverted A as a sum vector and the
second one to select between zeros and A as a carry
vector by Xor-ing sign extension bits then the outputs of
the two multiplexers are concatenated at the output of
the CSA to obtain the 161-bit sum and carry words.

b) Leading zero Anticipator

The leading zero anticipator (LZA) has two main
parts: the encoding of the leading-one position i.e.
detection module and the correction of this position i.e.
correction module. The detection module are divided
into two parts the first one is called LZA and it
determines the number of leading zeros i.e. the position
of the leading one. By producing a string of zeros and
ones where the position of the most significant 1 is the
position of the leading one. The second part, called
leading zero detectors (LZD), counts the number of zero
digits from the left-most position until the first nonzero
digit is reached i.e. leading one position. Since the
detection is done from most significant bit to least
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significant bit regardless of the carry that may come
from the least significant bit, the detection of leading
one position may be off by one bit. The LZA logic takes
two input strings and uses a set of logical equations
given below.

After LZA logic LZD is used to drive the
normalization shifter [11] by encoding the position of
leading one to its weighted binary representation.

Ji =t x(8,201 +2,.8,1) O1,4 (2,2, + £,-8,,1),i > 0
Jo= t_O'tl

Where ¢, =a, @,
g =a.b,
z, = ‘7,5,

The LZD unit assumes n bits as input and
produces log, n bits of the leading one position

Pattern | Position | Valid
1x 0 Yes
01 1 Yes
00 X No

Table (1) shows the truth table of 2-bits LZD. By
using two 2-bits LZD’s we can get 4-bit LZD is shown in
Figure (a). Following the same concept we can get LZD

with  higher number of output using hierarchical
structure.
bo il iz jj
LZD2 LZp2
PO Vi P1 Vi
L J Y l Y
LZD4
P v
Zl
v Vv

Fig. 3 - Using 2-input LZD

c) Normalization

The IEEE 754 binary floating-point standard
defines a set of normalized numbers and four sets of
special numbers. Of the four types of special numbers,
three do not require computation for arithmetic
operations. These include Not-a-Numbers (NaN),
infinities, and zeros. De-normalized numbers, also
known as subnormal or denormals are the fourth type of
special number and do require computation.

2014 Global Journals Inc. (US)

Normalized numbers can be described by the
following:

X — (_1)xs XlX f % 2xe—bias

Where X is the value of the normalized number,
Xs is the sign bit, X;  the fractional part of the
significand, Xeis the exponent, and bias is the bias of
the format which corresponds to 127, 1,023, and
16,383, for single, double, and quad, respectively.

Denormalized numbers can be described by
the following:

X =(-1)" xO0x fx 2" X =ix f#0

The denormal format differs from a normal
number in that there is no implied bit and the exponent
is not equal to X, — bias, but , instead, is forced up by 1
to E,;» which is equal to -126, -1,022, and -16,382,
depending on the format.

Using the results from the LZD, the result from
the adder is shifted left to normalize the result. That
means now the first bit is 1.

The normalize is mostly a large shifter. The
shifter has more than one stage. The stages are
organized from the coarsest to the finest. The last stage
performs a shift by one or two due to correction signal.
This should have a negligible effect on the delay of the
last stage.

ad) Rounding

The IEEE 754 floating-point standard has been
widely adopted since its introduction in 1985. The
standard requires that all arithmetic operations are
rounded so as to maintain as high a degree of accuracy
and uniformity across different computing platforms as
possible. The rounding decision is taken by knowing
also sticky and round bits. The sticky bit is calculated
from the result by OR-ing all least significant bits after
the round bit. Rounding operations were originally
viewed as a final separate step in most arithmetic circuit
implementations. This has been merged with the carry-
propagate addition in floating-point adders by delaying
normalization until after rounding. Four different
rounding modes are laid down by the IEEE floating-point
standard [8], [9]: rounding toward O, rounding to
nearest (even), and rounding to == . Rounding to
nearest (even) is the standard’s default mode; rounding
toward zero is helpful in many DSP applications; and
rounding to == is used in interval arithmetic, which
affords bounds to be specified on the accuracy of a
number.



V. SIMULATIONS RESULTS

T

¥ 7 |-:11|':: r!‘fl'! 5 L B F-.'-‘;: | Ay 'Hip:'

L )
HCE] |m,m|w
gLy (R

pEE T TR

R COEE

% v, i iy

% 2 2t o prerevee

% o ot [ g

i

E
2

il

Fig. 6 Top Module of Fused Multiply Add

a) Delay

The delay of both architectures is measured in
the proposed architecture is less delay. Which is
represented through the graph which is shown in the Fig
the red line in the graph shows the actual FMA and the
blue line represents the modified FMA.

b) Power

The power is the important aspect of the any
architecture as the power decreases the power
consumption of the entire processor decreases. In this
project the power of the both proposed and the previous
architecture are calculated using Cadence RC complier
in different TSMC standard libraries. The proposed
architecture is efficient in terms of power.

Table /I - Summary report of Area and Power

Methods Area Power
Using- nm (um2) (MmW)
Existing 87,908 19
Method(90nm)
Proposed 6,984 6.35
Method (45nm)

VI. CONCLUTIONS

Architecture for a floating-point Multiply-Add-
Fused (FMA) unit that reduces the latency of the
traditional FMA units has been proposed. The proposed
FMA is based on the combination of the final addition
and the rounding, by using proposed LZD. This novel
leading one detection algorithm allowing us to
significantly reduce the anticipation failure rates. We
embedded the proposed technique in Fused floating
point multiply and Accumulation unit and its silicon area
and performance with other existing solution. This
approach has been used previously to reduce the
latency of the floating-point addition and multiplication.
However, it can be used only if the normalization is
performed after the rounding and this is not possible for
the FMA operation because the rounding position is not
known until the normalization has been performed. To
overcome this difficulty, we propose that the
normalization be carried out before the addition. This
required a careful design of some other parts of the
FMA, the leading-zeros-detector (LZD).
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Appraisal of Sediment Load in Rainfed Areas of
Pothwar Region in Pakistan

Zakaullah ®, Muhammad Ashraf °, Muhammad Afzal *, Muhammad Yaseen ® & Khalida Khan ¥

Abstract- Inadequate watershed management, natural, and
man induced erosion of soils in the barani areas have
threatened the sustainability of soil and water resources. In this
study, sediment loads in the main streams passing through
rainfed areas of the Pothwar region has been estimated for
verifying the impacts of projects being implemented for
agricultural development in the regions, especially the
construction of small dams. The study has been carried out in
three major basins namely Soan, Kanshi and Haro of Pothwar
region. The daily discharge, sediment and rainfall data for the
period 1982-2004 were analyzed and correlated accordingly.
The sediment load has increased with the increase of river flow
and vice versa. The unit rate of sediment yield decreased as
the drainage area increased. Moreover, the observed
sediment concentrations were low in low rainfall areas (Dhok
Pathan) and high in areas fall under high rainfall zone (Chirah
and Rawalpindi). Generally, the sediment concentration
waslow during January to June (low rainfall) and high during
months of October to December (high rainfall). The study
concluded that sediment load beyond sustainable limits can
affect the land and water resources negatively which can be
identified by exploring basin hydrology and predicting
sediment load as well as mitigating potential threats through
application of computer simulation model.

Keywords. sediment, watershed, pothwar.

. INTRODUCTION

ater is a very important resource for any
VVcountry, especially for an agrarian one like

Pakistan. It is a resource, which cannot be
generated but can be preserved. Every country is doing
its best to manage the water resources for the fulfillment
of its needs. Water resources are affected by many
natural hazards like sedimentation, earthquakes, floods
etc. It has been documented that World’s 13 large rivers
carry 5.8 billion tons of sediments to the reservoirs every
year (Nasir et al., 2006). Poor management of erosion
prone areas has resulted in flooding and rapid filling of
water reservoirs (Butt et al. 2010; Bradley et al. 2005;
Nasir et al. 2006).

The Indus River is one of the world’s largest
rivers in term of water discharge and sediment loads,
and the backbone of Pakistan’s economy for agriculture
and hydropower (Ali, 2004). Much of Indus River flow
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originates in the mountains of the Himalayas,
Karakoram and Hindu Kush. Indus basin carries about
350,000 acre feet (AF) of suspended sediment per year,
perhaps one of the greatest sediment load in the world,
and about 200,000 AF of these sediments is deposited
in the reservoirs and canals (Belaudet a/., 1998).

It is estimated that the Indus and its tributaries
carry about 0.35 MAF of sediment load annually, almost
60% (0.2 MAF) of which deposits in the reservoirs,
canals and irrigation fields (Kahlown etal., 2002).
Annual silt removal practices are undertaken in the canal
systems to remove the deposited silt. Costa (1994)
made the experiment on sediment of yield of two rivers
i.e. South Fork Toutle River and Muddy River. Under the
drastic change of sediment yield from 1980 to 1993 in
these rivers, it was concluded that suspended sediment
yields in all monitored streams have decreased since
1980, and fluctuate in response to annual runoff.
Revegetation and natural armoring of channels and
floodplains have reduced sediment yields at all sites.
Freshwater resources are tremendously limited as 2.79
percent of the total water resources on the earth, of
which only 0.03 per cent are available for human uses
(Khalid, 2010).

Inadequate watershed management, natural,
and man induced erosion of the barani soils has
resulted in the depletion of the soil and water resources.
The high runoff in these areas is associated with the
erosion and sediment transport. A huge amount of soail
is being transported which is being deposited in the
reservoirs. For a slope of 1-10%, soail is being lost at a
rate of 17-41 Tons/ha under fallow conditions and at a
rate of 9-26 tons/ha under vegetative cover in the Fateh
Jang Watershed (Ahmed et al., 1990). The high rate of
soil erosion in these areas is due to the desire of
bringing more land under cultivation that has led to the
degradation of virgin lands.

Pothwar plateau, located in the northern part of
Punjab province in Pakistan, is characterized by a high
but irregular amount of precipitation has been
developed as rainfed agricultural land mainly for wheat
cultivation. This area is mostly covered with loess soils
which are highly erosive. The natural conditions of this
land may be suitable for crop production provided that
rainfall is stable and soil erosion is well controlled.
However, highly erratic climatic conditions for a long
period of time and inadequate land management in
addition to the existence of highly erosive soils have
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resulted in the expansion of severely eroded and
degraded land in this area. Out of total 1.8 Mha of
Pothwar region, about 0.77 Mha (43%) are cultivated
and the remaining is mostly grazing land. While of the
cultivated area only 4 percent is irrigated, while
remaining (96%) is under rain-fed agriculture (Khan
2002). About 60% of the land area has been highly
eroded leaving the rest as a flat land which constitutes
the main cultivated area.

Using traditional techniques in Pothwar plateau
soil loss of 3.0-4.5 tons/ha/year has been observed in
cropped fields (Ahmed, 2002). Soil erosion is
responsible for silting up of small dams and
contamination of surface and groundwater. Soil erosion
may contain chemicals that may be toxic to plants and
animals. More importantly, small dams in Pothwar
region are subject to silt problems as the average
annual sediment yield of various catchments of Soan
and Haro (excluding Chirah) is 3.83 AF/mile* (NESPAK,
1991). Another study shows that for a slope of 1-10%,
soil is being lost at the rate of 17-41 tons/ha under fallow
conditions and of 9-26 tons/ha under vegetative covers
in the Fateh Jang watershed (Ahmad ef a/, 1990). Out
of 1.82 Mha of Pothwar Plateau only 0.61 are cultivated
and the remaining 1.21 Mha are affected by gully
erosion (Ahmad ef al, 1990). The high rate of sail
erosion in these areas is due to the horizontal expansion
of agricultural activities. However, inadequate watershed
management and natural as well as man induced
erosion of the fragile barani soils led to the depletion of
the soil and water resources. The vegetative growth in
the dams’ lakes indicates that top fertile soil from the
catchment is being brought into these reservoirs, thus
converting the productive land into non-productive
(Ashraf, et al, 2000).Thus developments of efficient soil
erosion management technologies are required to
preserve valuable natural resources for human
development and environmental protection.

The protection and management of this element
is of crucial importance for sustainable agriculture
development in Pothwar region. Appropriate activities
must be carried out to reduce the soil erosion and to
conserve soil moisture for enhancing the agricultural
productivity of the soils. The Government started various
projects for watershed development in the upstream of
storage reservoirs such as Watershed Management
Programme by Pakistan Water and Power Development

Authority  (WAPDA).  Similarly, soil and water
conservation activities have also been carried out in
Pothwar region for erosion control and land
development through series of Barani Areas

Development Projects. The projects though contributed
in the agricultural development of the areas, the actual
appraisal of these projects with reference to sediment
control, have not been made so far.

It is estimated that approximately 1% of the
storage volume of the world's reservoir is lost annually
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due to sediment deposition (Fan and Morris, 1998). In
some developing countries like Pakistan, there is rapid
reduction in reservoir storage due to improper
watershed management. Water shed management is
the best option to reduce the sedimentation rate.

Viewing the scenario, there is a need to find the
sediment yield of the streams and rivers located in the
upstream catchments, particularly Pothwar region. This
would help to assess the effectiveness of the watershed
management activities carried out by various agencies
and would further help to suggest innovative soil and
water conservation techniques. The overall objective of
this study is to assess the sediment load in the main
streams/rivers passing through rainfed areas of the
Pothwar region for sustainability of land and water
resources.

I1. MATERIALS AND METHODS

a) Location of the study area

The study was carried out in the Pothwar region
comprising of three major basins: Soan, Kanshi and
Haro as shown in Fig.1. The total area of Pothwar is 1.8
Mha (4.45 million acres). The project area falls under the
administrative control of Attock, Rawalpindi, Islamabad,
Jhelum, Chakwal and some part of Khushab Districts.
The study area lies in semi-arid to sub-humid zone of
climatic region with hot summers and cold winters
except Murree which falls in humid zone. The average
annual rainfall in the area varies from 250 mm to 1,675
mm, the maximum being in the north. The average
annual rainfall at Murree in the north-eastern part of the
area is about 1,685 mm. whereas the average annual
rainfall in the western part of the area is at Tamman,
about 290 mm. About 40% of total annual precipitation
occurs in spring and winter seasons and the rest in the
monsoon season. The Pothwar has a complex geologic
history of mountain building, alluvial and loessial
deposition and erosional cycles. The result is a varied
landscape of mountains, stony plateau, level alluvial
plains and rolling sand plains and intricately dissected
uplands.
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Fig. 7 Location of study area

[11. DATA COLLECTION

The daily discharge, sediment load and rainfall
data of Soan, Haro and Kanshi River basins were
collected from Surface Water Hydrology Project
(SWHP), WAPDA. The collected data sets were analyzed
and average annual discharge and sediment load were

calculated to monitor the detailed trend of each basin.
V. RESULTS AND DISCUSSION

a) Status of sediment load at Soan basin
There are three major river basins in the

comprising of many small tributaries. The Soan River
basin is the major hydrological unit of Pothwar Plateau.
The drainable area of this basin is about 11,085 km?.
The Soan Basin forms the central part of Pothwar
Plateau. The sediment load from Soan basin was
analyzed at different reaches of Soan River i.e. Chirah,
Rawalpindi and Dhoke Pathan, covering about 60%
basin area. The overall average annual sediment yields
of the Soan basin were ranged from 0.02 to 0.38 million
tons per year as shown in Table 1.

Pothwar region: Soan, Haro and Kanshi basins
Table 7. Summary of sediment yield in sub catchment of Soan basin
Sub Drainage area  Years of record Average sediment Unit sediment
Catchment yield yield
(km?) (million tons/year) (tons/km?/year)
Chirah 323 1982-2006 0.02 61.92
Rawalpindi 1,342 1982-2006 0.1 66.00
DhokPathan 4,736 1982-2006 0.38 59.36
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The unit rate of sediment yield is inversely
proportional to the drainage area because there is an
association between the rate of sediment production
and size of catchment area as the total runoff yield is
dependent upon the aerial extent of the watershed. The
unit sediment yield of Chirah is 33%, while 35% and 32%
for Rawalpindi and Dhok Pathan, respectively. It is clear
that the drainage area of the Chirah is 5% of the total
draining area of the Soan basin from Chirah to
DhokPathan but the unit sediment yield is 33% whereas
the Dhok Pathan having 74% and Rawalpindi 21%
drainage area accumulates 32% and 35% sediment
yield respectively.

The sediment yield from Soan basin is highly
temporal and spatial because the rainfall and runoff are
highly variable. Theaverage annual sediment yield rate
may not provide sufficient information to interpret
causes and effects of proper land management. The
annual sediment vyield, however, provides a general
basis of comparison between the sub catchments.
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Hydrologic, geomorphic and watershed characteristics
influence the sediment yield. The peak flow decreases
as the area increases while the period of surface runoff
increases with the more area because the catchment of
larger area has greater time of concentration showing
that more time is available to the water for leaching into
the soil, ultimately there is reduction in runoff and soil
loss or sediment yield. Barmnson et al. (1981) also
presented a graph illustrating the relationship between
sediment vyields and draining area based on the
research work. In general, the unit rate of sediment yield
decreases as drainage area increases (Fig.2).

The relationship in average monthly discharge
and sediment concentration of Chirah, Rawalpindi and
Dhok Pathan are plotted in Figures 3-5. The sediment
concentration increases from July-September with peak
in August i.e. monsoon season at Chirah which is due to
high rainfall this period but the sediment concentration is
very low during January-June and October-December
due to low rainfall during these months (Fig.6).
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Fig. 2 : Relationship between drainage area and sediment yield
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The discharge at Chirah is comparatively low as
compared to Rawalpindi and Dhok Pathan as Chirah is
located at upstream of the Soan River. The R?
(coefficient of determination) value was 0.86 at Chirah
and 0.79 at Rawalpindi, whereas 0.93 at Dhok Pathan.
The Dhok Pathan station has greater sediment-
discharge correlation as compared to other stations.

Whereas, there was sudden increase in
sediment concentration during July due to high intensity
rainfall but the discharge was maximum during August
due to high rainfall at Rawalpindi. At Dhok Pathan, the
sediment concentration was high from July-September

with  peak in August and discharge was also
maximumduring August.
There is good correlation between the

discharge and the sediment concentration. The best fit
rating curve between the discharge and the sediment is
power function. Also other empirical relationships were
applied but most commonly used relationship is the
power function. The same results were reported by

Walling, 1977; Holubova, 1998; Asselman, 1999;
Bhutiyani, 2000 and Rondeau, 2000.

C=aq’
Where C is the suspended sediment concentration in

mg/l.

Qs the water discharge in m%sec.

a and b are empirically derived regression
coefficients.

The percentage of sediment concentration at
Chirah ranged from 13-57% and at Rawalpindi were 5-
63% during the monsoon season (July-August) due to
high intensity rainfall in this season but the sediment
concentration at Dhok Pathan were 17-38%. As Dhok
Pathan is lying in low rainfall area the sediment
concentration was relatively low at this point whereas
Chirah and Rawalpindi falls at high rainfall zone and
accordingly high sediment concentration. Most
importantly, the sediment concentration at all points is
low during January-June and October-December due to
low rainfall.

b) Status of sediment load at Haro river basin

The sediment load from HaroRiver basin was
analyzed at Garrialawhich islocated at the end of the
basin, covering about 100% basin area.

c) Haroriver basin at Garriala

The maximum sediment load was observed
during the months of July and September which also
has correlation with the monthly flow pattern (Fig. 7).
The high intensity and short duration rainfall during
monsoon period has direct influence to erode the soil
particles. Further, the long term yearly pattern of
sediment load at Gurriala were indicating an increase in
sediment load with increase in discharge(Fig.8).
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Fig. 7 Monthly sediment load of Haro basin at Gurriala
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a) Status of sediment load at Kanshiriver basin

The Kanshi river basin is adjacent to Soan basin
and located with Jhelum River in Pothwar Plateau with
drainable area of about 1,300 square kilometers (km?).
The area lies in semi-arid zone of climatic region with
hot summers and cold winters. The sediment load from
Kanshi basin was analyzed at Palote covering about
85% basin area.

e) Kanshirniver basin at Palote
The analysis of long term data of suspended
sediment load at Palote indicating that the monsoon

period i.e. months of July and August have maximum
sediment load which also has correlation with the
monthly flow pattern (Fig. 9). The rainfall during
monsoon period was associated with high intensity and
short duration which has direct influence to erode the
soil particles. Almost the same pattern was observed
when long term yearly data of sediment load and
discharge were plotted (Fig. 10).
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V.  STATUS OF TOTAL SEDIMENT LOAD

Resultantly, the total sediment load of Soan
Basin at Dhoke Pathaninstigating that this basin was
relatively producing more load as compared to the other
two basins. However, the maximum load is gradually
decreased from 1990 to 2001 (Fig. 11). As compared to
Soan Basin, total sediment load at Harrow rive basin is
low and fluctuating periodically from 1990 to 2001.
Moreover, the total sediment load at Kanshi Basin is
also comparatively low like the Haro Basin.

VI. CONCLUSIONS

The study indicates that sediment load
increases as the river flows towards down stream. In
high flow season, the sediment load was high and vice
versa. However, the sediment load may increase during
low flow periods because of some earthen work e.g.

cutting of trees, construction of dams etc. It was further
observed that abrupt change in flow increased the
sediment load which is normally observed at the start of
pre-monsoon i.e. in the months of June and July. The
observed sediment load was comparatively high at
uplands as compare to flat land. The total sediment
load from Soan Basin is relatively high as compared to
Haro and Kanshi Basin. Given the spatial variability of
basin characteristics (topography, land use and cover,
geology, soils etc.), applying a computer simulation
model can better capture basin hydrology subject to
good quality data. The appraisal of this study can be
further proceeded for exploring basin hydrology and
predicting sediments loadings to identify the critical sub-
basins as well as studying land use management
scenarios to mitigate potential threats by conservational
and watershed management techniques to the precious
land and water resources.
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Multiple Object Tracking using Support Vector
Machine

G. Ramya® & Mrs. Srilatha®

Absiract- This paper presents an accurate and flexible method
for robust recognition and tracking of multiple objects in video
sequence. Object tracking is the process of separating the
moving object from the video sequences. Tracking is
essentially a matching problem in object tracking. In order to
avoid this matching problem, object recognition is done on the
tracked object. Background separation algorithm separate
moving object from the background based on white and black
pixels. Support Vector Machines classifier is used to recognize
the tracked object. SVM classifier are supervised learning that
associates with machine learning algorithm that analyse and
recognize the data used for classification. SVM uses Kalman
filter which makes the system more robust by tracking and
reduce the noise introduced by inaccurate detections.
Keywords: object tracking, background subtraction,
SVM, kalman filter, fuzzy.

. INTRODUCTION

ormally all working environments need security.
Security can be implemented [1] in many ways,

sometimes audio, video or by any other means.
Video surveillance systems are most common today.
Intelligent video surveillance systems deal with the real-
time monitoring of persistent and transient objects within
a specific environment. This type of video surveillances
can be applied not only to various security systems, but
also for environmental surveillance. This surveillance can
be used for many other purposes like event detection,
[2] visual surveillance and robotics. A normal object
detection algorithm can be applied for this purpose, but
it may be difficult to detect unknown objects with
significant changes in color, shape and texture. So most
surveillance systems use static cameras which make the
object detection much more easy. In such cases a
background model is trained with data obtained from
empty scenes and foreground regions are identified
using the dissimilarity between the trained model and
new observations. This method is normally used in all
static cameras. Difficulties in tracking objects can arise
due to abrupt object motion,[3] changing appearance
patterns of both the object and the scene, non-rigid
object structures, object-to-object and object-to-scene
occlusions, and camera motion. Tracking is usually
performed in the context of higher level applications that
require the location and/or shape of the object in every
frame.

Author o o. Vardhaman Colloge of Engineering, Hyderabad India.
e-mall: ramyagopagoni89@grmail.com

The rest of this paper is organized as follows.
Section Il is a brief review of existing method. The
proposed method is given in section Ill. Simulation
results are given in section IV. Section V includes
conclusion.

II.  ExisTING METHOD

A In the literature, many features are used for
the detection of moving objects. In the case of color
features, [4]some authors make the foreground
detection in each dimension independently and then
aggregate the corresponding foreground mask using
the binary operator (OR). The disadvantage is that a
false positive in one dimension generate false positive in
the final result.

We propose thus to use a fuzzy operator i.e. the
Choquet integral to aggregate the results obtained in
each dimension to avoid crisp decision. fuzzy
aggregation is the most promising, as it considers the
correlation[5] existing among the features by fuzzy
measure. Fuzzy Logic is a problem-solving control
system methodology that lends itself to implementation
in systems ranging from simple, small, embedded
micro-controllers to large, networked, multi-channel PC
or workstation-based data acquisition and control
systems.

Fuzzy technique can be used to perform the
accurate segmentation of the foreground object. fuzzy
logic system, which fuses multiple sources of
information together for decision making. In fuzzy
technique the following are the drawbacks Using [6]
more quantization levels increases the co-occurrence
matrix  size, thereby increasing computational
complexity. Using less number of levels results in losing
the information content in the frame. Thresholds were
chosen empirically for all the competing [7] approaches
so that their best results are used for comparison. High
value of threshold results in more pixels getting falsely
classified as foreground and vice versa.

[11. PROPOSED METHOD

The capability of multiple objects tracking [8] is
essential for most surveillance systems. One major
challenge of this requirement is to detect multiple
objects with occlusion. In this paper, the tracking
algorithm combines feature matching model and
Kalman filter framework to resolve this problem.
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Fig. 7 : The architecture of the proposed method

The real-time visual surveillance system detects
and tracks multiple people and monitors their activities
in an outdoor scene[9] using a single monocular gray-
scale or IR camera. It uses a combination of shape
analysis and tracking to locate people and their parts,
and to create models of their appearance such that they
can be tracked through interactions as occlusions. The
method uses the results of an iterative and dynamic
probabilistic approach for object recognition. The object
of interest is initialized by a user-specified bounding
box, [10] but its category is not provided. Meanwhile,
[11] video-based object recognition is applied on the
tracked objects. When the target is recognized properly,
the offline target model will be automatically
incorporated to provide more information about the
target. So target measurement at time tis Z, = 7,(x,)
where It is the input image at time t. Xt is the target state.
Frame splitting is the process of splitting the given video
into number of frames. In one second 24 frames are
generated. Frames are stored in a separate file.
Alternate Frame Rendering (AFR) is a technique of
graphics [12] rendering in personal computers which
combines the work output of two or more graphics
processing units (GPU) for a single monitor, in order to
improve image quality, or to accelerate the rendering
performance. Extracting the background image from
sequences of frames is a very important task in order to
help tracker detect motion. This task is repeated from
time to time in order to incorporate any changes in the
illumination of the tracking scene, Here we are using the
first frame as background image.

Background subtraction, [13] also known as
Foreground Detection, is a technique in the fields of
image processing and computer vision wherein an
image's foreground is extracted for further Processing.
V(x,y,t) is image at time t and B(x, y) background
image at time t. If the difference is greater than the
threshold, then the moving object is present. Else, there
iS N0 moving object.

[V (xy.0)=B(x, )] = Th

SVM  (Support Vector Machine) is a useful
algorithm for data classification and pattern recognition.

2014 Global Journals Inc. (US)

A classification task usually involves with training and
testing data which consist of some data instances. Each
instance in the training set contains one "target value"
(class labels) and several "attributes" (features) . The
goal of SVM [10] is to produce a model which predicts
target value of data instances in the testing set which
are given only the attributes. In this work, moment
features of detected objects are calculated from the first
twenty frames of the video sequences and are stored in
a database . Then we use these feature data to train the
SVM. In the subsequent video sequences, the
corresponding features extracted from each detected
object in each frame are sent to the trained SVM. The
SVM can accurately predict the class label of each
object; consequently the system can recognize each
object correctly.

The moment features provide some robustness
to occlusion and background clutter. Color Moments
and Wavelet Moments, in object recognition system,
typically a set of numerical features are extracted from
an image.

The purpose of feature extraction technique in
image processing is to represent the image in its
compact and unique form of single values or vectors.
When the Kalman filter tracking system has a reliable
prediction on the target movement, feature matching
can be carried out in the relatively small region thus[13]
Kalman filter plays an extremely important role in
improving processing speed and performance of the
tracking system. With the aim of finding the
corresponding relationship in this system, we propose a
Kalman tracking method based on object recognition. In
visual surveillance system, Kalman filter is widely used
for target prediction and tracking. After setting various
appropriate parameters, we initialize the Kalman filter by
the object segmentation results of the first two frames.

IV. SIMULATIONS RESULTS

Fig. 2 :Video to frame

Fig. 3 - Background subtraction



Fig. 4 - SVM output of object detected with bounding
box and labeling
V. COMPARISON BETWEEN EXISTING AND
PROPOSED METHOD
The performance of the prediction was
evaluated in terms of recall, precision and accuracy.

Table 7. Shows the comparison between fuzzy and
SVM using recall

Number of Recall
frames Fuzzy SVM
1 85 90
2 85 90
3 85 90
4 85 89
5 88 89
6 81 85
7 85 89
8 80 81
9 80 84

Table 2 : shows the comparison between fuzzy and
SVM using prescision

Number of Precision
frames Fuzzy SVM
1 89 95
2 90 93
3 89 95
4 90 92
5 89 92
6 90 92
7 90 95
8 95 98
9 89 92

Table 3 : shows the comparison between fuzzy and
SVM using accuracy

NUMBER OF ACCURACY
FRAMES Fuzzy SVM
1 91 99
2 82 90
3 95 98
4 95 99
5 90 95
6 90 92
7 92 95
8 95 98
9 90 99

Bargraphs showing the comparisons using
recall, precision and accuracy.
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VI. CONCLUSION

In this paper we have proposed a robust and
practical multiple objects recognition and tracking
method. We integrate color moments and wavelet
moments together for recognition and tracking.
Moreover, we utilize a Kalman Filter framework to assist
in tracking multiple objects. Our experimental results
show that the proposed method can accurately
recognize and robustly track multiple objects. Obiject
recognition module improves the performance and
accuracy of the Kalman filter tracking framework
simultaneously the Kalman filter tracking framework can
greatly improve the tracking speed. Furthermore, the
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detection of multiple moving objects with occlusion is
successfully finished which is a problem for recognition
and tracking based on feature matching. The
combination of these two modules nicely compensates
for the weaknesses of each individually. The major
limitation of this method is that for each object there
have to be twenty frames for SVM training. For future
work, we plan to introduce multimodal features to
represent objects so that the recognition and tracking
performance can be further improved.
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professional Counseling Materials such as CV, Resume, and Visiting Card etc.

The following benefits can be availed by you only for next three years from the date of certification:

FARSE designated members are entitled to avail a 40% discount while publishing their
research papers (of a single author) with Global Journals Incorporation (USA), if the
same is accepted by Editorial Board/Peer Reviewers. If you are a main author or co-
author in case of multiple authors, you will be entitled to avail discount of 10%.

Once FARSE title is accorded, the Fellow is authorized to organize a
symposium/seminar/conference on behalf of Global Journal Incorporation (USA).The
Fellow can also participate in conference/seminar/symposium organized by another
institution as representative of Global Journal. In both the cases, it is mandatory for
him to discuss with us and obtain our consent.

You may join as member of the Editorial Board of Global Journals Incorporation (USA)

& after successful completion of three years as Fellow and as Peer Reviewer. In addition,
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The FARSE can go through standards of OARS. You can also play vital role if you have
any suggestions so that proper amendment can take place to improve the same for the
benefit of entire research community.

ournals Rescarch

As FARSE, you will be given a renowned, secure and free professional email address
with 100 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, _
Spam Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc. w

The FARSE will be eligible for a free application of standardization of their researches.

Q Standardization of research will be subject to acceptability within stipulated norms as
i .the next step after publishing in a journal. We shall depute a team of specialized
HWBresearch professionals who will render their services for elevating your researches to

next higher level, which is worldwide open standardization.

The FARSE member can apply for grading and certification of standards of their <
educational and Institutional Degrees to Open Association of Research, Society U.S.A. Y
Once you are designated as FARSE, you may send us a scanned copy of all of your L.-Jf"“
credentials. OARS will verify, grade and certify them. This will be based on your "--'-.Z_'_*_'_f};";;_'}';"
academic records, quality of research papers published by you, and some more ~/
criteria. After certification of all your credentials by OARS, they will be published on your Fellow Profile
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The FARSE members can avail the benefits of free research podcasting in Global

) '-'i_.' Research Radio with their research documents. After publishing the work, (including
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-:( :-. published elsewhere worldwide with proper authorization) you can upload your
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a=nzpaacH aaoiz research paper with your recorded voice or you can utilize chargeable services of our
professional RJs to record your paper in their voice on request.

The FARSE member also entitled to get the benefits of free research podcasting of
their research documents through video clips. We can also streamline your
conference videos and display your slides/ online slides and online research video
clips at reasonable charges, on request.
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The FARSE is eligible to earn from sales proceeds of his/her
researches/reference/review Books or literature, while publishing with Global
Journals. The FARSE can decide whether he/she would like to publish his/her research
in a closed manner. In this case, whenever readers purchase that individual research
paper for reading, maximum 60% of its profit earned as royalty by Global Journals, will

be credited to his/her bank account. The entire entitled amount will be credited to his/her bank
account exceeding limit of minimum fixed balance. There is no minimum time limit for collection. The
FARSE member can decide its price and we can help in making the right decision.

The FARSE member is eligible to join as a paid peer reviewer at Global Journals L%
Incorporation (USA) and can get remuneration of 15% of author fees, taken from the =3 )
author of a respective paper. After reviewing 5 or more papers you can request to

transfer the amount to your bank account.

MEMBER OF ASSOCIATION OF RESEARCH SOCIETY IN ENGINEERING (MARSE)

The "MARSE ' title is accorded to a selected professional after the approval of the
Editor-in-Chief / Editorial Board Members/Dean.

The “MARSE” is a dignified ornament which is accorded to a person’s name viz. Dr. L\
John E. Hall, Ph.D., MARSE or William Walldroff, M.S., MARSE.

MARSE accrediting is an honor. It authenticates your research activities. After becoming MARSE, you
can add 'MARSE' title with your name as you use this recognition as additional suffix to your status.
This will definitely enhance and add more value and repute to your name. You may use it on your
professional Counseling Materials such as CV, Resume, Visiting Card and Name Plate etc.

The following benefitscan be availed by you only for next three years from the date of certification.

~ MARSE designated members are entitled to avail a 25% discount while publishing their
- research papers (of a single author) in Global Journals Inc., if the same is accepted by
our Editorial Board and Peer Reviewers. If you are a main author or co-author of a
group of authors, you will get discount of 10%.

As MARSE, you will be given a renowned, secure and free professional email address

with 30 GB of space e.g. johnhall@globaljournals.org. This will include Webmail, Spam w
Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.
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=/ [ | stream time to time.This may be utilized in your library for the enrichment of
5./@/ knowledge of your students as well as it can also be helpful for the concerned faculty

members.

The MARSE member can apply for approval, grading and certification of standards of )
their educational and Institutional Degrees to Open Association of Research, Society _. &=
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Once you are designated as MARSE, you may send us a scanned copy of all of your
% credentials. OARS will verify, grade and certify them. This will be based on your
academic records, quality of research papers published by you, and some more
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It is mandatory to read all terms and conditions carefully.
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AUXILIARY MEMBERSHIPS

Institutional Fellow of Open Association of Research Society (USA)-OARS (USA)

Global Journals Incorporation (USA) is accredited by Open Association of Research
Society, U.S.A (OARS) and in turn, affiliates research institutions as “Institutional
Fellow of Open Association of Research Society” (IFOARS).

The “FARSC” is a dignified title which is accorded to a person’s name viz. Dr. John E.
Hall, Ph.D., FARSC or William Walldroff, M.S., FARSC.

The IFOARS institution is entitled to form a Board comprised of one Chairperson and three to five
board members preferably from different streams. The Board will be recognized as “Institutional
Board of Open Association of Research Society”-(IBOARS).

The Institute will be entitled to following benefits:

The IBOARS can initially review research papers of their institute and recommend
them to publish with respective journal of Global Journals. It can also review the
papers of other institutions after obtaining our consent. The second review will be
done by peer reviewer of Global Journals Incorporation  (USA)
The Board is at liberty to appoint a peer reviewer with the approval of chairperson
after consulting us.

The author fees of such paper may be waived off up to 40%.

The Global Journals Incorporation (USA) at its discretion can also refer double blind ——
peer reviewed paper at their end to the board for the verification and to get ‘fafsssa
recommendation for final stage of acceptance of publication. ;

2 The IBOARS can organize symposium/seminar/conference in their counuy uii veiian v
Global Journals Incorporation (USA)-OARS (USA). The terms and conditions can be
discussed separately.

The Board can also play vital role by exploring and giving valuable suggestions .
regarding the Standards of “Open Association of Research Society, U.S.A (OARS)” so VA
that proper amendment can take place for the benefit of entire research community.\/@/
We shall provide details of particular standard only on receipt of request from the{']

Board.

The board members can also join us as Individual Fellow with 40% discount on total

fees applicable to Individual Fellow. They will be entitled to avail all the benefits as

declared. Please visit Individual Fellow-sub menu of Globallournals.org to have more
.1, relevant details.
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We shall provide you intimation regarding launching of e-version of journal of your stream time to
time. This may be utilized in your library for the enrichment of knowledge of your students as well as it
can also be helpful for the concerned faculty members.

After nomination of your institution as “Institutional Fellow” and constantly
functioning successfully for one year, we can consider giving recognition to your
ﬁ. meminstitute to function as Regional/Zonal office on our behalf.
“F®The board can also take up the additional allied activities for betterment after our
consultation.

The following entitlements are applicable to individual Fellows:

Open Association of Research Society, U.S.A (OARS) By-laws states that an individual
Fellow may use the designations as applicable, or the corresponding initials. The
Credentials of individual Fellow and Associate designations signify that the individual
has gained knowledge of the fundamental concepts. One is magnanimous and - .
proficient in an expertise course covering the professional code of conduct, and """'::Jff;f}“
follows recoenized standards of practice.

K'& -0

o Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
...'( r described in Corporate Statements, are educational, research publishing and
ALt i anni= brofessional membership organizations. Achieving our individual Fellow or Associate
status is based mainly on meeting stated educational research requirements.

Disbursement of 40% Royalty earned through Global Journals : Researcher = 50%, Peer 1

Reviewer = 37.50%, Institution = 12.50% E.g. Out of 40%, the 20% benefit should be

passed on to researcher, 15 % benefit towards remuneration should be given to a |
reviewer and remaining 5% is to be retained by the institution. ﬁ:‘

We shall provide print version of 12 issues of any three journals [as per your requirement] out of our
38 journals worth $ 2376 USD.

Other:

The individual Fellow and Associate designations accredited by Open Association of Research
Society (US) credentials signify guarantees following achievements:

> The professional accredited with Fellow honor, is entitled to various benefits viz. name, fame,
honor, regular flow of income, secured bright future, social status etc.
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In addition to above, if one is single author, then entitled to 40% discount on publishing
research paper and can get 10%discount if one is co-author or main author among group of
authors.

The Fellow can organize symposium/seminar/conference on behalf of Global Journals
Incorporation (USA) and he/she can also attend the same organized by other institutes on
behalf of Global Journals.

The Fellow can become member of Editorial Board Member after completing 3yrs.

The Fellow can earn 60% of sales proceeds from the sale of reference/review
books/literature/publishing of research paper.

Fellow can also join as paid peer reviewer and earn 15% remuneration of author charges and
can also get an opportunity to join as member of the Editorial Board of Global Journals
Incorporation (USA)

e This individual has learned the basic methods of applying those concepts and techniques to
common challenging situations. This individual has further demonstrated an in—depth
understanding of the application of suitable techniques to a particular area of research
practice.

Note :

”

Vil

In future, if the board feels the necessity to change any board member, the same can be done with
the consent of the chairperson along with anyone board member without our approval.

In case, the chairperson needs to be replaced then consent of 2/3rd board members are required
and they are also required to jointly pass the resolution copy of which should be sent to us. In such
case, it will be compulsory to obtain our approval before replacement.

In case of “Difference of Opinion [if any]” among the Board members, our decision will be final and
binding to everyone. Z
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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 conveninet , 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 SI 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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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
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Before start writing a good quality Computer Science Research Paper, let us first understand what is Computer Science Research Paper?
So, Computer Science Research Paper is the paper which is written by professionals or scientists who are associated to Computer Science
and Information Technology, or doing research study in these areas. If you are novel to this field then you can consult about this field
from your supervisor or guide.

TECHNIQUES FOR WRITING A GOOD QUALITY RESEARCH PAPER:

1. Choosing the topic: In most cases, the topic is searched by the interest of author but it can be also suggested by the guides. You can
have several topics and then you can judge that in which topic or subject you are finding yourself most comfortable. This can be done by
asking several questions to yourself, like Will | be able to carry our search in this area? Will | find all necessary recourses to accomplish
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.

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

XV



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.

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.
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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
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.
®  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.
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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
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.
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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
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
e  What you account in an conceptual must be regular with what you reported in the manuscript

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:

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.
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®  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.

e  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
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.
®  Embrace particular materials, and any tools or provisions that are not frequently found in laboratories.
® Do not take in frequently found.

e If 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

®  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 |f 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.

®  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.
®  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.
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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.
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.
L] Not at all, take in raw data or intermediate calculations in a research manuscript.

® 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

e  Asforever, use past tense when you submit to your results, and put the whole thing in a reasonable order.
e Put figures and tables, appropriately numbered, in order at the end of the report

¢ |f you desire, you may place your figures and tables properly within the text of your results part.
Figures and tables

e |f 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

®  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.

®  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?

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

®  When you refer to information, differentiate data generated by your own studies from available information
®  Submit to work done by specific persons (including you) in past tense.
= Submit to generally acknowledged facts and main beliefs in present tense.
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THE ADMINISTRATION RULES

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.

. 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.

e 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).

Topics

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

XXIII

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

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



INDEX

A

Aerial - 36, 47
Armoring - 32

G

Geologic - 9, 10, 11, 34
Geospatial - 9, 10, 11
Gravelly - 14

Intricately - 34
Isohyets - 11

Luminance - 2

P

Petrological - 9
Precision - 4, 6, 23, 25, 46

R

Raster - 10
Robustness - 45

)

Seismograph - 9



w

save our planet

al of Researches in Engineering

ISSN 97558b1

70

61158

698

eb at www.Globallournals.org | www.EngineeringResearch.org
~ or email us at helpdesk@globaljournals.org

| ‘ “
61427>

© Global Journals



	Global Journal of Researches in Engineering: J
	Volume 14 Issue 6 (Ver. 1.0)
	Copyright Policies
	Honourable Editorial Board
	Chief Author
	Contents
	1. A Novel Approach for Saliency Detection by using Stationary Wavelet Transform Low Level Features
	2. Advances of Space Technology in Geotechnical Studies
	3. A Secure Steganographic Technique for Embedding Text using Adaptive Pixel Pair Matching
	4. Energy Efficient FMA for Embedded Multimedia Application
	5. Appraisal of Sediment Load in Rainfed Areas of Pothwar Region in Pakistan
	6. Multiple Object Tracking using Support Vector Machine
	Fellows
	Auxiliary Memberships
	Process of submission of Research Paper
	Author Guidelines
	Index

