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I.

Introduction

oday there are many kinds of electric power
generators. Each has some advantages and some
disadvantages. The ideal electric power generator
would never produce carbon dioxide and would be safe,
stable, low cost, small, and last a long time.
The well-known physicist Richard P, Feynman
estimated that, in theory, getting energy from an electric
field is possible; however the shape of the electric field
that would make this possible has not been discovered.
[1]
An electrostatic power generator that can get
energy from an electric field would be the ideal electric
power generator.
Nine years ago, the author discovered
Asymmetric electrostatic force [2], [3], which makes
generating energy from an electric field possible. This
new force acts on an asymmetrically shaped conductor
in a normal electric field. Retrieving energy from an
electric field becomes possible when the shape of the
charged conductor-not the electric field-is changed.
Several experiments were performed using
pendulum-type experimental equipment [4], [5];
however, all those experiments failed.

Author: Electrostatic Generator Laboratory Yokohama Japan.
e-mail: gy7a-ski@asahi-net.or.jp

a) Asymmetric electrostatic force
For a long time, the main purposes of
electrostatic research were electro photography and
electro spray coating. Both technologies make use of
charged fine powders that are moved by electrostatic
force. When this electrostatic force was calculated, the
charged fine powder was regarded as a point charge,
and the well-known Coulomb’s formula (1) was used.
The magnitude of this electrostatic force doesn't change
when the direction of the electric field turns over as
shown in Figure 1.

f = qE

(1)

where f: an electrostatic force that acts on a point
charge,
q: quantity of charge of a point charge;
and E: intensity of the electric field in which a point
charge is placed.
The application of this formula is limited to point
charges and sphere-shaped charged carriers [6].
In contrast, a new electrostatic generator that
uses a non-spherical charged carrier was presented
recently [7,8]. This generator uses an asymmetric
shaped conductor as its charge carrier. The electrostatic
force that acts on this asymmetrically shaped charged
carrier was both simulated [3] and experimentally
measured [2]. As a result, the magnitude of this
electrostatic force was found to change when the
direction of the electric field is reversed as shown in
Figure 2.
This changeable electrostatic force was named
as Asymmetric electrostatic force.
As shown in Figure 2, the left side of the electric
field is called the forward electric field and the right side
of the electric field is the backward electric field. The
magnitude of the electrostatic force becomes less than
half when the direction of the electric field is reversed.
b) The basic theory of the electric field driven generator
An electrostatic generator builds the electric
charge to a high potential by mechanical force against
the electric force that acts on this charge. The
mechanical force cannot carry the charge directly,
therefore, the charge is packed into a suitable body. We
call this body the charge carrier.
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Fig. 1: Electrostatic force that acts on a point charge (Coulomb's law)

Fig. 2: Electrostatic force that acts on charged box conductor (Asymmetric electrostatic force)
The most popular electrostatic generator is the
Van de Graaff electrostatic generator [9]invented by Dr.
Van de Graaff in 1931.Today, it is used with a large
voltage power supply and can produce ten million volts.
In this machine, an insulating belt is used as a charge
carrier. Figure 3 shows an example of this generator.
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Fig. 3: Schematic layout of the Van de Graaff electrostatic generator
A motor moves the insulating belt in the
direction of the arrow. The bottom corona discharge pin
array places positive ions on the insulating belt. The
positive ions on the insulating belt are carried to the high
voltage electrode sphere by the mechanical force of a
motor. Corona discharge occurs between the negative
charge on the recovery pin array and the positive ions
on the insulating belt. As a result, the positive ions on
the insulating belt are neutralized by the negative corona
ions. Then, positive charges are added to the high
voltage electrode sphere.
The principle of this electrostatic generator is
shown schematically in Fig. 4.
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Figure 4: Schematic explanation of the principles behind the two electrostatic generators theory.
In Figure 4, the bold green line represents the
potential, and the blue arrows represent the forces. The
small red circles represent electrons, and the sky blue
plates represent the charge carriers. In the Van de
Graaff electrostatic generator, the charge carrieris
directly transported by a strong mechanical force, Fm,
against the electrostatic force, Fe.
In contrast, in the electric field driven generator,
the charge carrier is first moved to the forward electric
field caused by the high voltage source (electret)
according to the electrostatic force Fe1.In this process,
the charge carrier gains kinetic energy from the electric
field. Then, the charge carrieris moved into the
backward electric field, expending the given energy
against electrostatic force Fe2.
The shape of this charge carrier is asymmetric.
Therefore, Asymmetric electrostatic force acts on this
charge carrier. Thus, the absolute value of Fe1 is larger
than that of Fe2.As a result, the charge carrier can arrive
at a potential (-200V) that is higher than the initial
potential (0V).
Abasic unit of the electric field driven generator
that is driven by Asymmetric electrostatic force is
concretely shown in Figure 5.
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Figure 5: Schematic layout of a basic unit of the electric field driven generator
The generator in Figure 5 mainly consists of
charge injection electrodes, high voltage sources,
charge collection electrodes, and charge carriers. The
electrodes and the high voltage source are positioned
on an insulating base board.
The high voltage source gives a positive high
voltage. The injection electrodes are grounded. The
collection electrodes are kept at a negative low voltage.
As a result, the high voltage source and the injection
electrodes produce a forward electric field for a negative
charge between them. The high voltage source and the
collection electrodes produce a backward electric field
for a negative charge between them. The line of electric
force is depicted as red arrow dotted lines in Figure 5.
A gutter shape conductor is used as a charge
carrier that carries negative charge (electron) from the
injection electrodes to the collection electrodes through
the high voltage sources.
Asymmetric
electrostatic
phenomenon
produces a large electrostatic force in the forward
electric field and it produces a weak electrostatic force
in the backward electric field. Therefore, the charge
carrier gains a large amount of kinetic energy in the
forward electric field. Then, it loses some of its kinetic
energy in the backward electric field. As a result, the
charge carrier maintains extra kinetic energy when it
arrives at the collection electrodes. The carried charge
can be built to a higher potential by this extra energy.
This result means that the equipment described by fig.5
can produces an electric energy. Namely this equipment
is the new electrostatic generator.

The just above mentioned explanation is the
principle of the electric field driven generator. This
principle is different from that of the Van de Graaff
electrostatic generator.
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Figure 6: A photograph of the main part of the experiment equipment of the electric field driven generator
Figure 6 shows a photograph of the main part
of the experimental equipment. Figure 7 shows the front

view on the dotted line of Figure 8, and Figure 8 shows
an aerial view of the experiment equipment.

Figure 7: Front view of the experiment equipment of the electric field driven generator
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Figure 8: Aerial view of the experiment equipment of the electric field driven generator
This equipment mainly consists of two charge
injection electrodes, two high voltage electrodes, two
charge collection electrodes, a charge carrier that has a
disk and six charge carrier electrodes, and four electric
terminals.
The charge carrier disk is a 0.5 mm thickness
PET plate with a diameter of 100 mm. ADB
(Autonomous Decentralized Bearing) bearings were
fixed on the center of the disk. The ADB bearing can
rotate easily around the steel shaft because the kinetic
friction coefficient is only 0.0015.
The six charge carrier electrodes were placed at
60-degree intervals as shown Figure 8. The charge
carrier electrodes were made from double-sided goldplated aluminum plates with 0.1 mm thicknesses. The
electrostatic force always acts on the gold surfaces
perpendicularly. The charge carrier electrode was
created in a gutter shape with a height of 60 mm and
width and breadth of 5 mm each. The total weight was
only 1.4 g.
The two charge injection electrodes, two high
voltage electrodes, and two charge collection electrodes
were placed on the main PET base plate at 60-degree
intervals as shown in Figure 8. Each electrode was
placed on a Teflon base to reducing the leak current as
shown in Figure 7.
Those six electrodes had an outer electrode
and inner electrode, and the distance between them
was 20 mm. The injection electrodes and the high
voltage electrodes ware made from aluminum plates
with 0.1 mm thicknesses. The collection electrodes were

made from aluminum plating with 0.1 mm thickness and
PET film with 0.5 mm thickness. The electrodes
consisted of three layers: aluminum plate, PET film, and
aluminum plate. As a result, it became a capacitor. This
small capacitor was connected to the big outer
capacitor (not shown in Figure 8). The size of this
capacitor was 20cm by 20cm as was required by the
surface potential meter. The capacitance of the small
capacitor became 330 pF, and the capacitance of the
big capacitor became 1100pF because the relative
permittivity of PET is 3.2. The total capacitance of the
two capacitors was 1430pf. Hereafter those two
capacitors are together called the collection capacitor
or, simply, the capacitor.
The height of the outer electrodes was 60 mm,
and the height of the inner electrodes was 50 mm. The
width of the outer injection electrode, the outer high
voltage electrode, and the outer collection electrode
were 22 mm, 22 mm, and 44 mm, respectively. The
width of the inner injection electrode, the inner high
voltage electrode, and the inner collection electrode
were 10 mm, 10 mm, and 20 mm, respectively. The
distance between the outer injection electrode and the
outer high voltage electrode and the distance between
the outer high voltage electrode and the outer collection
electrode were 30 mm each. The distance between the
inner injection electrode and the inner high voltage
electrode and the distance between the inner high
voltage electrode and the inner collection electrode were
25 mm each.
© 2019 Global Journals
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The injection electrodes were always grounded,
the high voltage electrodes were connected to a high
voltage power supply, and the surface potential of the
collection capacitor was measured by a surface
potential meter.
The injection electrodes and the collection
electrode had aluminum foil on the inner surface as an
electric connector as shown in Figure 8. The width was
5mm, and the length was 10mm.The foils softly
connected the charge carrier electrode to the injection
and collection electrode electrically.
The collection electrodes were wide. As a result,
the collection electrodes could perform semi-Faraday
gauge. When the charge carrier electrode was
connected to the collection electrode by the aluminum
foil, more than90% charge on the charge carrier
electrode was transferred to the collection electrode
(simulation result).
Grounded aluminum slices (10mm x 100mm)
were located just before the collection electrode. The

leak current from the high voltage electrode to the
collection electrode was captured here.
The surface potential meter (SHISHIDO
ELECTROSTATIC: STATIRON-DZ 3) was used to
measure the surface potential of the collection
capacitor.
IV.

Simulation Result

Four kinds of forces act on the moving charge
carrier that consisted of a disk and six electrodes as
shown in Figure 9. The forces are the electrostatic force,
the kinetic friction force, the mechanical resistance force
of the aluminum foil, and the air resistance force. The
electrostatic force, the mechanical resistance force, and
the air resistance force act on the charge carrier
electrodes and the kinetic friction force acts on the
rotating charge carrier disk and the ADB bearings.

Figure 9: Four kinds of force that act on the moving charge carrier
At first, the electrostatic force is simulated. In
Figure 9, the charge carrier electrodes A and D are
accelerated by a forward electrostatic force Fe1 in the
forward electrostatic field between the injection
electrode and the high voltage electrode. At the same
time, charge carrier electrodes B and E are decelerated
by a backward electrostatic force Fe2 in the backward
electrostatic field between the high voltage electrode
and the collection electrode. On the contrary side, the
charge carrier electrodes C and F do not suffer any
electrostatic force because there is no electric field in
© 2019 Global Journals

the area from the collection electrode to the injection
electrode.
As a result, the total electrostatic force that acts
on those six charge carrier electrodes is calculated by
the following equation (2).

Fet = Fe1 × 2 + Fe2 × 2
where Fet: total electrostatic force,
Fe1: accelerating electrostatic force,
and Fe2: decelerating electrostatic force.

(2)
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the simulation result of Fe1 and Fe2 when the high
voltage was 6.0kV.
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Fe1 and Fe2 were simulated by the twodimensional finite difference method. Figure 10 shows

Figure 10: Simulation results of Fe1 and Fe2
According to Figure 10, the average of the total
electrostatic force Fe1*2+Fe2*2 is about 0.086 mN.
Therefore the total of the air resistance force, the
mechanical resistance force, and the kinetic friction
force must be lower than 0.086 mN.
Next, the air resistance force: Fa is calculated
by the following equation (3).

Fa = (Cd × ρ × S × v 2 ) / 2

(3)

where Cd: air resistance coefficient,
Ρ: air density,
S: front surface area of the charge carrier electrodes,
and v: velocity of the charge carrier electrode.
The air resistance coefficient varies with the
shape of the moving body. The value for the guttershaped charge carrier electrode was decided as 1.5
because the shape looks like a square pillar that has a
round edge. Air density is 1.3 kg/m3. The front surface
area of the charge carrier electrode is 0.0018 m2
because the breadth is 5.0 mm and the height is 60.0
mm. The velocity of the charge carrier electrode is 0.157
m/s, because the RPM (rotation per minute) is 30 for
minimum stable rotation of the charge carrier, and the
radius of the charge carrier disk is 0.05 m.
As a result, the air resistance force becomes
0.043 mN. This value is half of the electrostatic force.
Therefore if the total force of the remaining two forces is
about 0.043mN, the charge carrier disk will rotate

continuously when the high voltage electrode was
applied +6.0kV.
Third, the mechanical resistance force of the
aluminum foils is roughly estimated, because the exact
simulation of this force is very difficult.
The mechanical force that accelerates a piece
of aluminum foil from 0 m/s to 0.157 m/s in the distance
5.0 mm was calculated with the kinetic equations. The
width of the piece is 5.0 mm, the length of the piece is
5.0 mm, and the weight of the piece is 0.0008125 g. As
a result, the force becomes 2.0μN. There are four pieces
in one round; therefore each charge carrier electrode
accepts 8.0μN. There are six charge carrier electrodes
on a charge carrier; therefore the total force that acts on
the charge carrier electrodes is 0.048 mN.
Finally, the kinetic friction force was estimated.
The kinetic friction coefficient of the ADB bearings is
only 0.0015, and the weight of the charge carrier was
only 7.7g.; therefore the kinetic friction force will be
almost zero.
As a result, the total force of the air resistance
force, the mechanical resistance force, and the kinetic
friction force is roughly estimated as 0.091mN. This total
force is about the same as with the electrostatic force:
0.086mN.
Therefore, the charge carrier can be expected
to rotate continuously and generate electricity when the
high voltage electrode is applied +6.0kV or a little
higher.
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Results

The high voltage electrode was applied from
+5.6kV to +9.4kV by the interval 0.2kV, and the
movement of the charge carrier rotation and the surface
potential meter display was taken by the digital camera
(Sony Cyber-shot DSC-HV5V).
When the applied voltage was +5.6kV, the
charge carrier could not rotate continuously, and when
the applied voltage was +9.4kV, a corona discharge
occurred. When the applied voltage was +5.8kV to
+9.2kV, the charge carrier could rotate continuously and
the surface potential changed from 0.00kV to -0.3 ~0.6kV.
One example of those measurements are
shown in Figure 11. The applied voltage was +8.0kV.

At first, the surface potential quickly increases in
a negative direction. However, the increase rate
gradually slows. After 600 seconds, the increase rate
becomes almost zero. This increased rate of the surface
potential is proportional to the collection (generating)
current;, it is the electric power generating rate.
However, these results do not mean that the electric
power generation became zero after 600 seconds
rotation because after 1200 seconds of rotation, the
surface potential increased again rapidly to a negative
direction when the upper aluminum plate of the
collection capacitor was instantaneously grounded. This
result means that the electric power generates anytime
after the capacitor is emptied.

Figure 11: The surface potential change of the collection capacitor for the rotation time of the charge carrier disk
The increasing rate of the surface potential
when 8.0 kV was applied at 0 second, and the
increasing rate when the capacitor was grounded at
1200 second, were almost the same, as shown in
Figure 11.
The collection current can be calculated with
this surface potential change and the capacity of the
collection capacitor (1430pF).
Therefore, the collection currents for different
high voltages were calculated by measuring the surface
potential change when the capacitor was grounded. The
measurements were taken three times for each high
voltage, and an average collection current was
calculated.
When 7.0kV was applied to the high voltage
electrode, the charge carrier started to rotate
automatically and the surface potential changed as
shown in Figure 12.
© 2019 Global Journals
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Figure 12: The surface potential change of the collection capacitor when the capacitor was grounded
When 7.0kV was applied at 0 second, the
surface potential shows +0.04kV as shown in Figure 12.
This +0.04kV is an induced surface potential because
the upper electrode of the capacitor is electrically
floating between the high voltage electrode and the
grounded lower electrode of the capacitor.
However, when the upper electrode of the
capacitor was grounded at 45 second, this induced
surface potential was not recognized. This result is
because the charge carrier disk was rotating rapid at
this time therefore the negative collection current
canceled the positive induced potential quickly.
The increase rate of the collection currents after
grounding was fast. On the other hand, the increased
rate of the collection current when 7.0kV was applied at
0 second was slow. This result is because the rotation
speed of the charge carrier disk increases gradually
from 0 second, and the rotation speed became constant
when the upper electrode of the capacitor was
grounded at after 40 second.
Figure 13 shows the measured average
collection current for different high voltages.
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Figure 13: The measured collection current for different high voltages
Figure 13 demonstrates that the collection
current almost increases in proportion with an applied
high voltage, that is, generated electricity is in proportion
to an applied high voltage. However, when the high
voltage is higher than 8.0kV, the collection current
becomes saturated and reduced. This cause will be
considered in the next section.
Incidentally, when the applied high voltage was
lower than 6.8kV, the charge carrier disk could not start
to rotate automatically because the electrostatic force is
lower than Static frictional force, so an air flow assisted
the disk in starting rotation at first. After starting to rotate
it can rotate continuously because the electrostatic force
is higher than the Kinetic friction force.
VI.

Discussion

In theory the collection current increases with
the applied voltages. However, the measured collection
current decreased when the applied voltage was higher
than 8.0kV as shown in Figure 13. This unexpected
result is because of the leak current that flows from the
high voltage electrodes to the collection electrodes.
The polarity of the leak current is positive, but
the collected charge in the capacitor is negative.
Therefore, the collected charge was partly canceled.
The grounded guard electrodes just before the
collection electrodes can cut the surface leak current.
However, they cannot cut the volume leak current.
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Figure 14 shows the measured leak current.

Figure 14: The leak current that flows into the collection electrode for different applied voltages
The leak currents were calculated from the
surface potential increase 10 seconds after the
capacitor was grounded.

When the applied voltage is lower than 8.0kV,
the leak current is almost zero. However, it rapidly
increases from 8.0kV as shown in Figure 14.

Figure 15 shows the measured collection current and the measured leak current simultaneously.

Figure 15: The measured collection current and the measured leak current for different high voltages
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Figure 15 demonstrates a decrease of the
collection current over 8.0kV because of the leak current
increases over 8.0kV.
The collection current can be calculated by the
following equation.
(4)

where q: injected charge quantity from the injection
electrode to the charge carrier electrode,
r: charge collection rate from the charge carrier
electrode to the collection electrode,
n: number of the collection electrode,
m: number of the charge carrier electrode, and
R: rotation number of the charge carrier disk per minute.

14

The injected charge quantity q from the injection
electrode to the charge carrier electrode was decided by
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A = q×r × R×n×m

a simulation. For example, it became 1.2 nanoCoulombs when the applied voltage was +6.0 kV.
The simulation result of the charge collection
rate “r” from the charge carrier electrode to the
collection electrode was more than 0.9. However, 0.9
was used because the actual equipment was a little
different from the simulated equipment.
The number n of the collection electrode was
two, and the number m of the charge carrier electrode
was six.
The rotation number R of the charge carrier disk
per minute (RPM) was counted from the experiment
movie. Figure 16 shows the counted RPM.

Figure 16: The RPM of the charge carrier disk for different high voltages
The calculated collection current when the applied voltage was lower than 8.0kV is shown in Figure 17 with
the measured collection current.
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Figure 17: The simulated collection current and the measured collection current for different high voltages
Figure 17 shows that when the applied voltage
is lower than 8kv, the calculated collection current
almost agrees with the measured collection current. The
small difference between the experiment and the
simulation may be because of a small difference
between the real value and the estimated value of the
injection charge quantity and the collection rate.
The lowest high voltage that can rotate the
charge carrier continuously was estimated by the
simulation as about +6.0kV. The actual lowest high
voltage was +5.8kV, and the measured collection
current agreed with the calculated collection current.
Those results mean that the theory of the electric field
driven generator is correct and this experimental
equipment produced electricity:
Electric energy could be produced from an electric field.
VII.

Conclusion

This experiment confirmed that the experimental
equipment of the field driven electrostatic generator that
uses Asymmetric electrostatic force as a driving force of
the charge carrier can generate electricity continuously.
Namely Electric energy was gained from an electric
field. This experimental result may be the first successful
attempt at this in the world.
The experimental equipment produced the
electric field with a high voltage electrode and an electric
power supply. This system was used to confirm the new
theory of the electrostatic generating method.
However, this system cannot be used as a
commercial machine because the electric field must be
produced by an electret in place of an electrode and a
power supply. As a result, the electret power generator
not only does not produce CO2 but also is safe, low
cost, small, lightweight, and has a long life span.
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I.

Introduction

Database is usually defined as collection of data
and the system that handles data, transactions,
problems and issues of the database is known as
Database Management System (DBMS). A Database
was incepted in 1960 in order to satisfy the need of
storing and finding data. It began with navigational
databases which were based on linked-lists, moved on
to relational databases with joins, and then afterwards
object-oriented and then without joins in the with NoSQL
(MongoDB, Cassendra, HBase/Hadoop, CouchDB,
Hypertable etc.), emerged and has become a popular
trend [1] in the late 2000s. On one hand, there is
relational database management system (RDBMS) that
offers more consistency as well as powerful query
capabilities and a lot of knowledge and expertise over
the years [2]. On the other hand, NoSQL approach,
which offers higher scalability i.e. it can run faster and
support bigger loads.
The NoSQL in general doesn’t support
complicated queries and doesn’t have a structured
schema. It recommends de-normalization and is
designed to be distributed (cloud-scale). Because of the
Author: Assistant Professor Patna Women's College
India. e-mail: ajit_singh24@yahoo.com

Bihar-800001,

NoSQL characteristics
1. Can handle large data volume.
2. Scalable replication and distribution The NoSQL
automatically spreads the data into multiple servers
without requiring application assistance. Servers
can be added or removed from the data layer
without application downtime.
3. Schema-less: The Data can be inserted in a NoSQL
database without first defining a rigid database
schema. The format of the data being inserted can
be changed anytime without application disruption.
This provides immense application flexibility that
delivers substantial business flexibility.
4. Open Source development.
This research paper is based on data
conversion using Mongo DB. I have demonstrated data
conversion from traditional database to MongoDB
document-based database. Section II covers the related
work done in this field. In section III, the performance of
the proposed concept has been verified with the aid of
XAMPP and MongoDB management system. Results
are followed up in Section IV presents the conclusion.
II.

Related Work

This research work is based on MongoDB in
which the relations within the applications are well
defined by two main tools which are references and
embedded documents. The references store the
relationships between data by including links or
references from one document to another. The
applications can resolve these references to access the
related data. Having the URL link within the field
definitely adds to its range of accessing data. The
embedded documents capture the relationships
between data by storing related data in a single
document structure. The MongoDB documents make it
possible to embed document structures in a field or
array within a document along with a new feature.
The MongoDB is derived from the word
humongous as the database has a characteristic of
exceptional scale-up capability. So, big data are huge
massive exponentially changing and growing data sets
[3]. The traditional framework was not able to handle
© 2019 Global Journals
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and analyze large amount of data. Also the internet of
things (IoT) is creating exponential growth in data. The
Big data and linked data are two faces of the same coin
both representing the integral and concentric part of
web based world. Each data element is connected via a
URLs and are identifiable, locatable and accessible.
Stronger the bond between the two, higher will be the
unsustainability and big data utility. Semantically well
structured, interconnected and linkied data will add
intelligence to the data. The main goal is to make data
more interactive, participatory and innovative. Making
sense and extracting information from the data for
organizational benefits. So, semantic technologies can
help us extracting the main value from the data. Test
analytics aids in the conversion of unstructured text to
structured meaningful text by deriving and extracting
patterns.
Database scaling is a highly difficult task. The
modern applications require high scalability and data
curating capacity. I have used XAMPP which is apache
distribution web server solution for creating a local web
server, after setting the environment for the database
was tested. The JSON enables the transferring data
between the master server and the web application in
human readable form. This improved the overall
efficiency.
III.

Proposed Work

The key benefits of NoSQL are speed,
scalability, price, flexibility and simplicity. The main
characteristics is its Non-adherence to relational
database concept. As an example, Grolinger et al [4]
identified the difficulties in handling information which
can be the huge Map Reduce. Naheman and Wei [5]
studied and compaired various BigData tools like HBase
and other NoSQL databases eg Bigtable, Cassandra,
CouchDB, and MongoDB etc. Laurence [6] worked on a
virtualization system which does allow us to enquire and
join information making use of a sql query and the result
in API that is underlying to MongoDB.
Hadoop - the main frame technology being
used is a Java based framework that supports the
processing and storage of tremendously large data sets
in a distributed computing environment. Even though,
as we all we know that Hadoop is written in Java
programming language, programs for Hadoop can be
written in other languages like Python. Mostly, Python
code is translated to Java jar files using Jython. The
Hadoop has two major areas of concern. The first one is
Hadoop which is built using Java and hence the
application developers should know Java to develop the
framework and to develop the map reduce
technologies. The Hadoop provides a framework by
which Map Reduce applications can be built using
python. The second is the co-sister technologies which
work on top of this framework is one of the example
© 2019 Global Journals

being Cassandra, Cassandra being a NoSQL database
technology which is ideal for high-speed online
transactional data, while as Hadoop being a big data
analytic system.
Apache Spark once a component of the
Hadoop ecosystem is now fetching big data platform of
choice for enterprises. Surveys reveal that many data
analyst and data scientist preferred spark over map
reduce, which is batch-oriented and it does not offer
itself for interactive applications and real time stream
processing. As we advance towards the Internet of
things, we towards the era of sensor based things too,
the sensors that are intended to send the data back to
the mother ship repository. The data that we deal with is
mostly very complex and is deployed across various
relational and non-relational systems. However, the
demand for analytical tools is increasing. Such tools
helps us in extracting and utilizing data stored
anywhere. Even for the sensor input data, the input data
is tremendous. To cater the efficiency, the Metadata
catalogues help us to relate and understand data. The
Machine learning is definitely automating the task of
finding data in Hadoop. Some of the emerging tracks in
Big Data are in the fields of sensing and Internet of
things Services, Smart City Data, Big Data Networking.
a) NoSQL comparisons
The NoSQL system of designing the database
is a relation less and hence schema less, they are now
constructed on a single model but and layer out to
adopt different ones. There are almost a handful of
different operational models for NoSQL.
Key/value, e.g. in MemchacheDB, Redis, etc.
Column, e.g. HBase
Document, e.g. MongoDB, Couchbase, etc.
Graphs, e.g. Neo4j, OrientDB.
I have used MongoDB which is document
based. This technology uses deeper nesting and
handles much more complex structures.
b) Defining data model
I have created three collections in my paper.
They are movies, ratings and users. The data model
used in Movies is as
{
"_id" : ObjectId("58ab3f58ce38be146435cc76"), "id" :"35",
"title" : "20", "release_date": "F",
"IMDBURL" : "homemaker",
"genre ":42459"
}
The data model used in ratings is as
{
"_id"
:ObjectId("58ab3f58ce38be146435cc76"),
"user" : "35",
"movie" : "20", "rating" : "F",
"timestamp" : "homemaker

Process to be followed for data conversion
INPUT: The input for this proposed paper is a
movie.normalised_2015-11-30.sql file, which i have
compressed to zip file by using WinRAR file compressor
and later imported the same into XAMPP phpMyAdmin.
Conversion Methodology
The first tool we used was XAMPP.
XAMPP Stands for Cross platform (X), Apache (A),
MariaDB (M), PHP (P), and Perl (P).
Using XAMPP, i have taken the compressed
input file movie and then normalized and converted it to
JSON file. But before it, i have created a view of genres
and movies. The view is named as moviefile. The
attached snapshot covers the view creation with only the
required attributes needed. The original database is with
five tables where i merged two tables into one view and
named it as moviefile. In Moviefile view, i have taken id,
title, release date, IMDBURL. I dropped video attribute
since the column was empty.
The code we used to create a view is as follows:
CREATE VIEW Moviefile AS SELECT id, title AS
Name_OftheMovie, release_date AS DateofRelease,
IMDBURL ,Genres FROM movies, genres WHERE
movies.id = genres.id ;
But before i exported the file, i supposed to
convert the view created above with the SQL files users
and ratings to JSON file which is later imported into
NoSQL manager for MongoDB. The NoSQL Manager
GUI which has an embedded smart shell to work on, act
as a platform to work upon to maintain, update, embed,
delete, interact and querying the database repository in
a protocol set environment. The performance rate of
NoSQL manager for MongoDB is a grade efficiency,
especially the enterprise version. its easy to use
document view and easier management utility features
make it excellent to use and implement. It’s SSH
tunneling capacity for the connection, enables us to
work on a highly secure system. The Map-Reduce
operations inbuilt editor feature is remarkable in itself. It
saves all map reduce parameters on the current session
in an XML format. Another point to add is its GridFS
which will divide the file onto chunks of size 255KB, with
an exception of the fast chunk with as large as needed.
Therefore the technological feature uses two collections;
one for the file chunks and the other for file metadata.

The steps for exporting the JSON files are
illustrated as below:
1. Turn on the exe files in MongoDb for the NoSQL
ManagerDb Professional to work. Once both the exe
console terminals are open, go to NoSQL manager
for MongoDB and start importing the JSON that i
got from XAMPP. Steps for extracting it are as
below:
Select the JSON file type and enter the file
name along with path, is the first foremost step. Figure 1
represents it.
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The data model for users is
{
"_id" :ObjectId("58ab3f58ce38be146435cc76"), "id" : "35",
"age" : "20",
"gender" : "F",
"occupation" : "homemaker", "zip_code" : "42459"
}

Though for analyzing the data, MongoDB can
work very well, but still the complexity of the database
may increase while leading to have a platform to hold it.
This is where Hadoop can provide a powerful framework
for complex analytics and measurements. During the
encounter of such a scenario, data can be pulled from
MongoDB and processed and cared by Hadoop via the
tool of map reduce. Nevertheless, Hadoop is stronger
enough so that it can act as data warehouse and can
hold the central control.
Data business analytics now has an option of
holding Map Reduce [4] and Pig Map Reduce
procedure is used to extract, transform and load data
repository from one location to another. It pulls data
from a place, transforms the data by using new methods
and after transforming it to the desired shape it will load
the data to another repository. Using this approach, i
can handle huge data very easily. MongoDB is
implemented in C++ [7-9] and its libraries, drivers and
plugins are written in C.
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Figure 1: Screenshot displaying File type
2.
3.

Next to it, i have to select and adjust the JSON s
option - File encoding methodology, which is to be
selected in this step.
The Third step is to specify the import option, where
i highlighted the new collection option and specify
the name of the collection that I want to use. So, the
JSON is imported in the new collection. Once, i

4.

named the collection, clicked on the Execution
button to make it run that takes the code conversion
to a different level.
The Fourth step is to check the import process
status. In the figure below, data importing process is
indicated that the system has been fully importing.

Figure 2: Importing process
1

www.mongodb.org

© 2019 Global Journals

Data Migration from Relational Database to MongoDB

MongoDB Queries
1. db.movies.find ({title:{$regex:/^A/I}}):
This extract titles starting with letter A.
2.

The Second query is db.ratings.count ({ rating:
1 })

I have movies as the collection name and
ratings as one of the attribute and count is as the
member function which will count the number of
instances of ratings.
V.
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Conclusion

The efforts to ensure the smooth and flexible
functioning of a business, depends on the software
capabilities of the Big Data Management Framework,
The Data curation, scalability and data security are the
key features. Through this paper it is clear that
interactions have become easier on Big Data and even
huge real time data management is possible with high
er level of understanding and accuracy. The sensor data
and many more can be translated to a MongoDB format
which is composed of fields and value pairs. The
document in MongoDB is being similar to JSON. In this
paper, JSON enabled the transferring of data between
the master server and the web application, in human
readable form. It is concluded from the observed results
that MongoDB provides high performance on data
persistence, support for embedded data models,
reduces I/O activity on database and high speed
interactions can include keys from embedded
documents and arrays. The resultant data repository has
been in document format. The JSON document that i
have, can be very easily parsed with the help of
JavaScript.
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The MongoDB guarantees data integrity with
multi-documents transaction which makes MongoDB
remarkable. This makes it well versed for developers to
address the complete set of queries on the database.
Interacting with the database constructed in MongoDB,
supports multi-documents due to which a global
consistent view of data is maintained. This new outlook
of MongoDB made it possible to transact through
multiple databases with the power of multi-documents
ACID transaction.
I was successfully able to convert the JSON
files to MongoDB format and consequently. Now my
database is ready for interactions. Once the database is
ready, i can extract information from the MongoDB
multisite database by verifying multi-document ACID
transaction.
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Dyslex_Re: The Real-Time Assistance for Dyslexic People
By Shahna E, Gill Varghese Sajan & Neethu Subash
Abstract- DYSLEX_RE is a real-time reading assistant app for dyslexic people. Dyslexia, also known as
reading disorder and it is characterized by trouble with reading ability. Different people are affected to varying
degrees. Problems may include difficulties in spelling words, reading at high speed, writing some words,
sounding out words in the head, pronouncing words when reading aloud and understanding what one reads.
Some cases run in families. OpenDyslexic is a free typeface/font designed to avoid some of the common
reading errors caused by dyslexia. The font that includes regular, bold, italic, bold-italic, and monospaced font
styles. This application is developed in English language using multisensory approach and it is an appropriate
and suitable learning ecosystem for dyslexic children. Previous studies shows that many application that are
developed in Malay and Spanish language. And this applications that only recognize some of the alphabetic.
But in our application we work with all the alphabetic using OCR. The main objective of the proposed system
that uses Google’s mobile vision API & OCR and it provide real-time facility. The detected text is then
displayed to the user in OpenDyslexic font. Mobile vision API is regarded as the best real time OCR API for
mobile devices. It provides good detection accuracy and real time detection capability. Thou it does not
feature real time detection, it has higher accuracy than mobile vision API.
Keywords: opendyslexic, OCR, mobile vision, dyslexia.
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I.

Introduction

yslexic reader is a real-time reading assistant
app for dyslexic people. It is developed on the
basis of Android and Core Java. It used to scan
and convert text in to OpenDyslexic font. The app that
include four buttons Real time button, Image to text
button, PDF to text and Video to text button. The Mobile
Vision API provides finding objects in photos and video.
The framework that includes detectors, which locate and
describe visual objects in images or video and an event
driven API that tracks the position of those objects
in video.
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Optical character recognition (OCR) is the
electronic conversion of images of typed, handwritten or
printed text into machine-encoded text, whether from a
scanned document, a photo of a document, a scenephoto (for example the text on signs and boards in a
landscape photo) or from subtitle text superimposed on
an image (for example from a television broadcast). It is
a common method of digitizing printed texts so that they
can be edited electrically, searched, stored more
compactly, displayed on-line, and used in machine
processes such as machine translation, text-to-speech,
key data and text or data mining. OCR is a field of
research in pattern recognition, artificial intelligence and
computer vision, sometimes in neural network.
Children with Dyslexia are having language
learning disorder and makes them difficult mastering the
skill to read, spell and write. Although their cognitive
capability is adequate, they faced difficulty in learning to
read via conventional instruction approach. The
treatment of the Dyslexia Disorder requires patients to
be disciplined and have a lot of reading practice so that
they can reach a level of fluency and accuracy similar to
people not diagnosed with this disorder. For this people
we provide an android application as assistance for
them. The paper named dyslexic reader is a reading
assistant app for dyslexic people. It is developed on the
basis of Android and Core Java. It used to scan and
convert text in to OpenDyslexic font. The treatment of
the Dyslexia Disorder requires patients to be disciplined
and have a lot of reading practice so that they can reach
a level of fluency and accuracy similar to people not
diagnosed with this disorder. Due to cost or availability
of health professionals, patients are not able, in general,
to follow the treatment accordingly keeping a constant
attendance. Besides, nowadays there are not many
available tools to support health professionals towards
dyslexia diagnosis. Here we describe an application
developed for mobile devices, through which dyslexic
users can practice their reading skills, turning the
treatment accessible as well as helping health
professionals as an auxiliary tool to diagnose their
patients. This tool can be applied to support dyslexia
diagnosis and to help people already diagnosed with
this disorder training reading. The main objective of the
proposed system that uses Google’s mobile vision API
& OCR. The detected text is then displayed to the user
in Open Dyslexic font. Mobile vision API is regarded as
the best real time OCR API for mobile devices. It
© 2019 Global Journals

Year

dyslexic people. Dyslexia, also known as reading disorder and
it is characterized by trouble with reading ability. Different
people are affected to varying degrees. Problems may include
difficulties in spelling words, reading at high speed, writing
some words, sounding out words in the head, pronouncing
words when reading aloud and understanding what one reads.
Some cases run in families. OpenDyslexic is a free
typeface/font designed to avoid some of the common reading
errors caused by dyslexia. The font that includes regular, bold,
italic, bold-italic, and monospaced font styles. This application
is developed in English language using multisensory approach
and it is an appropriate and suitable learning ecosystem for
dyslexic children. Previous studies shows that many
application that are developed in Malay and Spanish
language. And this applications that only recognize some of
the alphabetic. But in our application we work with all the
alphabetic using OCR. The main objective of the proposed
system that uses Google’s mobile vision API & OCR and it
provide real-time facility. The detected text is then displayed to
the user in OpenDyslexic font. Mobile vision API is regarded as
the best real time OCR API for mobile devices. It provides
good detection accuracy and real time detection capability.
Thou it does not feature real time detection, it has higher
accuracy than mobile vision API. The mobile vision API is used
for real time OCR and extracting text from small text areas
such as sign boards etc. We extend image-to-text retrieval in
to video-to-text retrieval. It can be performed by extracting the
frames of videos, retrieving the text from the video and
displayed it in the OpenDyslexic font. The performance can be
improved by using threads in multitasking. The performance
degradation is avoided by using multiple threads.
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provides good detection accuracy and real time
detection capability. Thou it does not feature real time
detection, it has higher accuracy than mobile vision API.
The mobile vision API is used for real time OCR and
extracting text from small text areas such as sign
boards etc.
We extend image-to-text retrieval in to video-totext retrieval. It can be performed by extracting the
frames of videos, retrieving the text from the video and
displayed it in the OpenDyslexic font. The performance
can be improved by using threads in multitasking. The
performance degradation is avoided by using multiple
threads.
II.

Overview of Existing Applications

According to the development of the iLearnRW
system, we conducted a review of existing readers used
on tablets and phones. The research provided both an
important overview of currently available software and
common features but also revealed which features were
missing.
Many of the most commonly used readers have
a very limited feature set and features that are present
are frequently only partially implemented. For instance,
many readers (including Google Play Books) contain
text-to-speech but no easy way to navigate back and
forward during playback. There were also frequent bugs
in the implementation, such as navigation and
highlighting going out of sync with the voice. Also, many
readers do not allow full control of text display, such as
the choice of font, font size or text/background color
combination. Another finding was that the interface for
accessing features and changing settings is also
inconsistent across readers and often only presented in
long text-based lists difficult to navigate for users with
hard to comprehend categories. This makes a focus on
usability essential. Settings should be presented in
logical sections with graphical illustrations. However, all
of these implementations simply roll a bar across text in
a way that would be very confusing to a reader with
cognitive control issues. The review also identified two
very popular Open Source projects (FB Reader and
Cool Reader) developing free reader apps for the
Android platform. Both of these apps are the most
feature-complete of the whole set. However, they both
lack interface polish and focus on features over
usability. At least two other readers focused on the
special needs community (GoReader and IDEAL Group
Reader) are based on code from these Open Source
projects. However, even these suffer from quite basic
usability and accessibility issues.

© 2019 Global Journals

III.

Proposed System

a) Dyslexia
Dyslexia is believed to be caused by both
genetic and environmental factors.[4] Some cases run
in families. It often occurs in people with attention deficit
hyperactivity disorder (ADHD) and is associated with
similar difficulties with numbers.[6] It may begin in
adulthood as the result of a traumatic brain injury,
stroke, or dementia or any other symptoms related to
brain .[2] The underlying mechanisms of dyslexia are
problems within the brain's language processing.
Dyslexia is diagnosed through a series of tests of
memory, spelling, vision, and reading skills and
sometimes writing skills are included. Dyslexia is
separate from reading difficulties caused by hearing or
vision problems or by insufficient teaching.[4] Treatment
involves adjusting teaching methods to meet the
person’s needs.[2] While not curing the underlying
problem, it may decrease the degree of symptoms and
also increase the ability to read. Treatments targeting
vision are not effective. Dyslexia is the most common
learning disability and occurs in all areas of the world.[4]
It affects 3–7% of the population;[4] however, up to 20%
may have some degree of symptoms. While dyslexia is
more often diagnosed in men, it has been suggested
that may be it affects men and women equally. Some
believe that dyslexia should be the best considered as a
different way of learning, with both positives and
negatives. Dyslexia is thought to have two types of
cause, one related to language processing and another
to visual processing. It is considered a cognitive
disorder, not a problem with intelligence. The latter
usually cover a variety of reading skills, writing and
deficits, and difficulties with distinct causes rather than a
single condition. The British Dyslexia Association define
describes dyslexia as “a learning difficulty that primarily
affects the skills involved in accurate and fluent word
reading and spelling” and it is characterized by
“difficulties in phonological awareness, verbal memory
and verbal processing speed”.
Researchers have been trying to find the
neurobiological basis of dyslexia since the condition
was first identified in early 1881. For example, some
have tried to associate the common problem among
dyslexics of not being able to see letters clearly to
abnormal development of their visual nerve cells and
their brain. Modern techniques such as functional
magnetic resonance imaging (fMRI) and positron
emission tomography (PET) have shown a correlation
between both functional and structural differences in the
brains of children with reading difficulties specially
affected on dyslexia.

Year

2 019

Dyslex_Re: The Real-Time Assistance for Dyslexic People

Fig. 1: OpenDyslexic Font
Some dyslexics that show less electrical
activation in parts of the left hemisphere of the brain
involved with reading, such as the inferior frontal gyrus,
inferior parietal lobule, and the middle and ventral
temporal cortex and some other important parts of the
brain. Over the past years, brain activation studies using
PET to study language have produced a breakthrough
in the understanding of the neural basis of language.
Neural bases for the visual lexicon and for auditory
verbal short-term memory components have been
proposed, with some implication that the observed
neural manifestation of developmental dyslexia is
something related to task-specific. fMRIs in dyslexics
have provided important data which point to the
interactive role of the cerebellum and cerebral cortex as
well as other brain structures.

Fig. 2: Dyslexia Brain
b) Dyslexic Reader
Text recognition in images and videos is a
research area which attempts to develop a computer
system with the ability to automatically read the text from
images. These days there is a huge demand in storing
the information available in paper documents format in
to a computer storage disk and then later reusing this
information by searching process. One simple way to
store information from these paper documents in to

computer system is to first scan the documents and
then store them as images. But to reuse this information
it is very difficult to read the individual contents and
searching the contents form the documents line-by-line
and word-by-word. The challenges involved in this the
font characteristics of the characters in paper
documents and quality of images. Due to these
challenges, computer is unable to recognize the
characters while reading them. Thus there is a need of
character recognition mechanisms to perform
Document Image Analysis (DIA) which transforms
documents in paper format to electronic format. In our
application we provide a Real-time facility.
c) OCR and Mobile Vision API
OCR is process of classification of optical
patterns contained in a digital image and in videos. The
character recognition is achieved through segmentation,
feature extraction and classification and preprocessing.
This section starts with a brief background and history of
OCR systems. Then the different techniques of OCR
systems such as optical scanning, image acquisition,
location segmentation, pre-processing, segmentation,
representation, feature extraction, training and
recognition and post-processing. The different
applications of OCR systems are highlighted by the
current status of the OCR systems. Finally, the future of
the OCR systems is presented in our application.
Optical character recognition (OCR) is process of
classification of optical patterns contained in a digital
image corresponding to alphanumeric or other
characters. The character recognition is achieved
through important steps of segmentation, feature
extraction and classification. OCR has gained increasing
attention in both academic research and in industry. It
has been man’s ancient dream to develop machines
which replicate human functions. One such replication
of human functions is reading of documents
encompassing different forms of text. Over the last few
© 2019 Global Journals
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years machine reading has grown from dream to reality
through the development of sufficient Optical character
recognition (OCR) systems. OCR technology enables us
to convert different types of documents such as
scanned paper documents, pdf files or images captured
by a digital camera into editable and searchable data.
OCR systems have become one of the most successful
applications of technology in pattern recognition and
artificial intelligence fields. Though many commercial
systems for performing OCR exist for a wide variety of
applications, the available machines are still not able to
compete with human reading capabilities with desired
accuracy levels. The field of data science the data
scientists help address this challenge. In recent years,
recognition of text from natural image and video frame
has got increased attention among the researchers due
to its various complexities and challenges. Because of
lower resolution, blurring effect, complex background,
different fonts, color and variant alignment of text within
images and video frames, etc., text recognition in such

scenario is difficult. Most of the current approaches
usually apply a binarization algorithm to convert them
into binary images and next OCR is applied to get the
most sufficient recognition result. Here, we present a
novel approach based on color channel selection for
text recognition from scene images and video frames. In
the approach, at first, a color channel is automatically
selected and then selected color channel is considered
line-by-line for text recognition. Our text recognition
framework is based on Hidden Markov Model (HMM)
which uses Pyramidal Histogram of Oriented Gradient
features extracted from selected color channel that are
hidden from our eyes. From each sliding window of a
color channel our color-channel selection approach
analyzes the image properties from the sliding window
and then using a Support Vector Machine (SVM)
classifier is applied to select the color channel that will
provide the best recognition results in the sliding
window as we required.

Fig. 3: Interface of the application
Google APIs is a set of application
programming interfaces (APIs) in computer networks
developed by Google which allow communication with
Google Services and their integration to other services.
Examples of these include Search, Gmail, Translate or
Google Maps or Social Medias. Third-party apps can
use these APIs to take advantage of or extend the
functionality of the existing services that provide the
facility to know about the application deeply. The APIs
provide functionality like analytics, machine learning as
a service or access to user data when permission to
read the data is given. Another important example is an
embedded Google map on a website, which can be
achieved using the Static maps API, Places and GPS.
© 2019 Global Journals

API or Google Earth API. Usage of some of the
APIs requires authentication and authorization using the
OAuth 2.0 protocol for authorized accessing. OAuth 2.0
is a simple protocol. To start, it is necessary to obtain
credentials from the Developers Console with their
permission. After that the client app can request an
access token from the Google Authorization Server, and
uses that token for authorization when accessing a
Google API service.
d) Real-Time Activity
In Real-Time activity we just focus the camera to
which we want to read. In our application the
corresponding text is converted in to OpenDyslexic font.
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Fig. 4: Real-time Activity
e) Image to text
The need to convert scanned image to the
corresponding text arises from the fact that scans are
neither text searchable nor editable. This is a problem in
settings such as offices that have to deal with high
volume scanning and large batches of documents.
While using OCR databases of files for specific data you
can convert scanned image to text with to render it text
searchable. OCR, which stands for optical character
recognition, is a software tool that can recognize the text
from a scan image or video and then convert the file into
a text file. Once OCR has been performed on the scans
we can use the search function to quickly locate the
information, saving time and resources.
In our application OCR is used to extract text
from images, and this text is displayed to the user in
OpenDysexic font. As soon as the text is retrieved an
additional option is given to the user which enables
them to get the text to be read out loudly. The main
issue by using OCR alone is that, it only process the
image as it is loaded. But there exist chances that the
text in the image can be in a different angle or the image
can be taken with the camera placed in a different
angle. In any of these cases the image needs to be
rotated. So in our application we included the process of
rotating image in all possible combinations and
retrieving every possible text from it. To improve the
performance we used multithreading which enabled us
to keep one thread focused completely in rotating and
placing each images in a queue while another thread
pops out an image and performs the optical character
recognition.

Fig. 5: Image-to-Text
f)

PDF to Text
Another area where an assistance can be given
to the dyslexic people is on the visualization of pdf
documents. Our application provides a simple interface
which enables the user to select a pdf file from the
storage. The document s then processed and the text
from the file is retrieved. The retrieved text is then
displayed to the user in OpenDyslexic font. Also the
entire text is read out clearly which enables the user to
understand or recognize certain parts which they feel
difficult to understand even in dyslexic font.
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g) Video to Text
In the field of computer vision, text detection
and recognition have gained plenty of attentions in
recent years. The reason for such interest is due to easy
availability of large amount of digital information from
videos and scene images which contain very useful
information like street name, location’s address, traffic
warning etc. Therefore, text extraction and recognition
from this digital information are very effective and
important in different text-based application like data
mining, retrieval of images/videos from the large
database etc. So we extended the extraction of text from
images to extraction of text from videos. In our
application we first extract all possible frames and then
place them in a queue. The images from these queue is
popped out and is later used for optical character
recognition which enables the extraction of text from
video. But to display the text along with video being
played, the above mentioned method produces too
much delay. To overcome this performance degradation
multithreading is used. One thread is used to retrieve all
possible frames and push them onto the queue while
another thread pops each image from the queue and
perform optical character recognition.
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Fig. 6: PDF-to-Text

Fig. 7: Video-to-Text
IV.

Conclusion and Future Work

The main objective of the proposed system that
uses Google’s mobile vision API & OCR. The detected
text is then displayed to the user in Open Dyslexic font.
Mobile vision API is regarded as the best real time OCR
API for mobile devices. It provides good detection
accuracy and real time detection capability. Though it
does not feature real time detection, it has higher
© 2019 Global Journals

accuracy than mobile vision API. The mobile vision API
is used for real time OCR and extracting text from small
text areas such as sign boards etc. We extend image-totext retrieval in to video-to-text retrieval. It can be
performed by extracting the frames of videos, retrieving
the text from the video and displayed it in the
OpenDyslexic font. The performance can be improved
by using threads in multitasking. The performance
degradation is avoided by using multiple threads.
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I

I.

Introduction

n the era of modern technology, Optical character
recognition has become one of the most significant
topics. Optical Character Recognition is the
Transformation of scanned images of printed,
handwritten or typewritten text into machine-encoded
text.
In the natural process, human eyes are an
optical mechanism. The image which is seen by the
eyes is the input for the brain.OCR functions like the
human ability of reading. OCR is a system prototype
which has its scope, and it is using the Template
Matching algorithm that is applied to recognize the
character.
In our paper, the key concept is OCR and
Template Matching. Template Matching is the method
which we use here for the proper implementation of
OCR.

a) Basic Concept of Optical Character Recognition
(OCR)
OCR is the technique which performs automatic
identification and allows to automatically recognize the
Author α: Assistant Professor, Department of Information and
Communication Engineering, Faculty of Engineering and Technology,
Pabna University of Science and Technology, Pabna, Bangladesh.
e-mail: manwar.ice@gmail.com
Author σ: Student, Department of Information and Communication
Engineering, Faculty of Engineering and Technology, Pabna University
of Science and technology. e-mail: sadia.ice.pust@gmail.com

characters through an optical mechanism. The goal of
OCR is to classify visual patterns corresponding to
alphanumeric or another letter.OCR is wanted when the
information should be readable both to a human and to
a machine. Alternative input cannot be predefined.
b) Basic Concept of Template Matching
Template Matching is a technique for finding
areas of an image that match a template. It is a high
level machine visibility technique that destines the parts
of an image that match a predefined template. It is
flexible and relatively straight-forward to use which
makes them one of the most well-known method.
It is the process of finding the location of a subimage called template inside an image. Once several
the corresponding templates is found, then the centers
are used as similar points to determine the registration
parameter. Template Matching involves determining the
similarities between a given pattern and windows of the
same size in an image and identifying the window that
produces the highest similarities measure.
It works by comparing derived image features
of the image and the template for each possible
displacement.
II.

Previous Work

There are several approaches for text
recognition and detection in images and videos have
proposed earlier. These approaches can classify into
two main classes: connected component based
methods and texture based methods. A several
numbers of research work on mobile OCR have
founded. Motorola China Research center has
presented a camera-based mobile OCR system for
camera phones in[1].
An automatic text extraction system raised in
[2]. An outline for a prototype Kanji OCR for recognizing
machine printed Japanese texts and translated them
into English is proposed in [3]. An approach of a
character recognition system for Chinese script is in[4].
A system developed for only English capital
letters in[5].A first skew correction technique for Camera
Captured Business Card Images for Mobile Devices is
proposed in[6].Optical Character Recognition remains
very difficult for many languages.
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Character Recognition (OCR) from text images by using the
Template Matching method.OCR is an important research
area and one of the most successful applications of
technology in the field of pattern recognition and artificial
intelligence.OCR provides full alphanumeric visualization of
printed and handwritten characters by scanning text images
and converts it into a corresponding editable text document.
The main objective of this system prototype is to develop a
prototype for the OCR system and to implement The Template
Matching algorithm for provoking the system prototype. In this
paper, we took alphabet (A-Z and a-z), and numbers
(0-1), grayscale images, bitmap image format were used and
recognized the alphabet and numbers by comparing between
two images. Besides, we checked accuracy for different fonts
of alphabet and numbers. Here we used Matlab R2018a
software for the proper implementation of the system.
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OCR takes input which is a text image and
gives editable text document as output. The
classification process of OCR is mainly two types. They
are i) training and ii) testing.
There are four steps in the OCR system. They
are Pre-processing, Feature Extraction, Feature Training,
and Feature Matching.
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a) Pre-processing
Here, the text image is a grayscale image which
is converted into a binary image. A Binary image is
worked with the pixel value 0, and 1. In the binary
images, the letters constitute by binary 1(one) and the
background constitute by binary 0(zero).

STEP 1: The character image from the detected string is
selected.
STEP 2: The image to the size of the first template is
rescaled.
STEP 3: After rescaling the image to the size of the first
template (original) image, the matching metric is
computed.
STEP 4: The highest match found is stored.
STEP 5: If the image is not matched, repeat step 3
STEP 6: The index of the best match is stored as the
recognized character.
f)

Flow Chart for Template Matching

b) Feature Extraction
The feature Extraction technique applies for all
individual extracted character from the text image in the
preprocessing steps. The objects which contain the
pixel value fewer than 30 pixels will be removed.
A flow diagram of the OCR system is given below:

Fig. 1: Flow diagram of the OCR system
c) Feature Training
Here mainly two fonts namely Calibri (body) and
Verdana have been considered for training data set. We
will test the accuracy for other different fonts.

Fig. 2: Flow Chart for Template Matching

d) Feature Matching
It is the comparison stage. When the feature
value is matched with the trained feature, then the
matched feature is set to recognize the exact character.
The unmatched characters are considered as the
defective characters.

The experiment performed by giving any still
images with fixed font size as input, and the following
output is found. In the following experimental result, we
can see that all the letters are visible. The Font named
as Calibri and Verdana is considered as training
data here.

e) Algorithm for Template Matching Method
The main algorithm of this system prototype is
the Template Matching algorithm. It is given below:
© 2019 Global Journals

IV.

Experimental Result

Optical Character Recognition based on Template Matching

a) Input Image

Fig. 3: Input Image

Table 1: Table for OCR
Test Image
Case-1
(Consist of 10 characters)

Case-2
(Consist of 20 characters)

Case-3
(Consist of 25 characters)

Case-4
(Consist of 30 characters)

Case-5
(Consist of 62 characters)

Font Name
Calibri
Verdana
Arial
Berlin Sans
Cambria
Lucida Fax
Times new Roman
Calibri
Verdana
Arial
Berlin Sans
Cambria
Lucida Fax
Times new Roman
Calibri
Verdana
Arial
Berlin Sans
Cambria
Lucida Fax
Times new Roman
Calibri
Verdana
Arial
Berlin Sans
Cambria
Lucida Fax
Times new Roman
Calibri
Verdana
Arial
Berlin Sans
Cambria
Lucida Fax
Times new Roman

Correct
Recognition
10
9
7
6
4
7
6
20
16
17
14
13
15
7
24
20
18
15
14
18
16
30
25
26
19
15
24
17
61
62
48
46
35
40
32

Incorrect
Recognition
0
1
3
4
6
3
4
0
4
3
6
7
5
13
1
5
7
10
11
7
9
0
5
4
11
15
6
13
1
0
14
16
27
22
30

Accuracy
100%
90%
70%
60%
40%
70%
60%
100%
80%
85%
70%
65%
75%
35%
96%
80%
72%
60%
56%
72%
64%
100%
83.3%
86.66%
63.33%
50%
80%
56.66%
98.38%
100%
77.41%
74.19%
56.45%
64.51%
51.61%
© 2019 Global Journals

Year

Based on Training data set, five cases each
comprising of different text images (different alphabet
and numbers) with seven different font is tested for
OCR. Correctly and incorrectly clarified letters are
counted, and the accuracy for each font is calculated as
shown in the following Table:
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Fig. 4: Output Text Document
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b) Output Text Document

Optical Character Recognition based on Template Matching

Year
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c) Graphical representation for All Cases

34
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Fig. 8: Graph for Case-4
Fig. 5: Graph for Case-1

Fig. 9: Graph for Case-5
V.
Fig. 6: Graph for Case-2

Discussion based on Experimental
Result

From above all the experimental result, we can
reach a point of discussion. Although we have taken
only two fixed sizes of fonts that is Calibri and Verdana
as training data set, we have tested the accuracy for
others five fonts namely Arial, Berlin Sans, Cambria,
Lucida Fax and times new Roman. Experimental result
on a set of images shows accuracy up-to 100%for
Calibri, 100%for Verdana, 86.66% for Arial, 80%for
Lucida Fax. Accuracy for Cambria and Times New
Roman is very poor. We can improve the accuracy of
these fonts by training the system with the character set
of this fonts.
VI.

Fig. 7: Graph for Case-3
© 2019 Global Journals

Conclusions and Future Work

There are several methods that have been
introduced by different authors for optical character
recognition. We serve a new technique to extract
features from the images and identification of exact

Optical Character Recognition based on Template Matching

2 019

10. Nadira Muda, NikKamariahNik Ismail, SitiAzami Abu
Bakar, Jasni Mohamad Zain “Optical Character
Recognition By Using Template Matching
(Alphabet)”.
11. Line Eikvil (1993), ”Optical Character Recognition” .
12. Quin Chen (2003), ”Evaluation of OCR Algorithms
for Images with Different Spatial Resolutions and
Noises“, University of Ottawa.
13. Rachit Virendra Adhvaryu “Optical Character
Recognition Using Template Matching”.

Year

character to produce text document. As an overall view
of the system prototype, we can say that we develop
this system prototype by using the technique that is the
Template Matching approach to identify the character
image. The interface of the system prototype looks very
simple and makes the user of this system prototype
easier to use it. For this reason, the recognition process
of this system becomes user-friendly and smoothly
because of the steps used in this system while
recognizing the characters.
In future work of this proposed algorithm can be
enlarged and it will help the community in the field of
handwritten character recognition. Except of alphabet
and numbers, we can exalt the system with other
characters. By ushering more features, we can enhance
the accuracy.
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Mining Approaches
Md. Sohel Ahammed α, Md. Nahid Newaz σ & Arunavo Dey ρ

E

I.

Introduction

lection is important because it allows the
electorate to decide who’s going to make
decision for their country for the next couple of
years. But this election can be forecasted with a
reasonable accuracy. Forecasting election using small
polling system is very common approach but this often
do not produce reasonable accuracy.
Data mining is a process that examines large
preexisting databases in order to generate new
information. There are also various works that uses data
mining approaches to predict various types of results
such as weather forecasting, sports result prediction,
future buying decision prediction, etc. But there are very
few works that uses data mining approaches to predict
voting patterns on election. In this work, we uses data
mining approaches to predict voting patterns in USA
election. For this study we uses data preprocessing for
removing missing value, identifying best attributes and
removing duplicate values. We split the dataset into
training datasets and test datasets. Then we applied
four algorithms Tree J48, Naïve Bayes Classifier, Trees
Random Forest and Rules zero or Classifier for
predicting voting patterns and also compares the results
of those model and finds the best models from those
models.

2 019

Related Works

Gregg R. Murray and Anthony Scime uses data
mining approaches to predict individual voting behavior
including abstention with the intent of segmenting the
electorate in useful and meaningful ways [1]. Gregg R.
Murray, Chris Riley, and Anthony Scime, in another
study, uses iterative expert data mining to build a likely
voter model for presidential election in USA [2]. Bae,
Jung-Hwan, Ji-Eun, Song, Min uses Twitter data for
predicting trends in South Korea Presidential Election by
Text Mining techniques [3]. Tariq Mahmood,
TasmiyahIqbal, Farnaz Amin, WaheedaLohanna, Atika
Mustafa uses Twitter data to predict 2013 Pakistan
Election winner [4].
III.

Data Preprocessing

Handling with Missing Attributes: In this section, we
uses the technique of replacing missing values
with mean, median or mode. We uses this
approach because it is better approach when the
dataset is small and it can prevent data loss.
II. Removing Duplicates: We used WEKA tools for
removing duplicates from the datasets. We used
Remove Duplicates () function in WEKA for
removing duplicates.
III. Best Attributes Selection: We used Gain Ratio
Attribute Eval which evaluates the worth of an
attribute by measuring the gain ratio with respect to
the class and Ranker which Ranks attributes by
their individual evaluations. The top 12 attributes
from the whole dataset according to rank from the
attributes are presented in Figure 1.
I.

Author α σ ρ: Dept. of Computer Science & Engineering, Bangladesh
University of Business & Technology (BUBT), Mirpur-2, Dhaka-1216,
Bangladesh. e-mails: sohel.ruet10@gmail.com,
md.nahidnewaz@gmail.com, arunavo071@gmail.com
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Abstract- Data is the precious resources. Data contains the
useful patterns which provide the crucial information about the
prediction of what is going to be happened in the next. In this
paper, we aim to identify the political preferences and
tendency of the US populations using classification and data
mining techniques. To provide the usefulness of proposed
model we analyze the electoral data sets in US election
obtained from the official website which contains the
information about 1984 United States Congressional voting
records. This paper shows the classification techniques that
can be used to predicting voting patterns in the US House of
Representatives and shows the close correspondence
between election results and extracted opinion. This paper
also shows the political support of the voters and prediction
the characteristics of the voter with their political tendency.
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Table 1: Selection of 12 best Attribute from “Ranker and Gain Ratio Attribute Eval” method

Year
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Accuracy
0.7366801
0.436943
0.3936309
0.3522504
0.3416423
0.3104985
0.2963994
0.2213305
0.2191455
0.1929617
0.1510354
0.1470019
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IV.

Ranked Number
4
3
5
8
12
14
9
13
15
7
6
1

Experimental Methodology

We used 4 algorithms and 8 models (2 models
for each algorithm) to predict the voting pattern in the
US election. We then analyse and compare the results
of those models and finds the best models with most
accuracy. The algorithms which are applied for
generating models are given below.
i.
Trees J48
ii.
Naive Bayes classifier

Attribute Name
physician-fee-freeze
adoption-of-the-budget-resolution
el-Salvador-aid
aid-to-Nicaraguan-contras
education-spending
Crime
mx-missile
superfund-right-to-sue
Duty-free-exports
anti-satellite-test-ban
religious-groups-in-schools -Africa
Handicapped-infants
iii.
iv.

Trees RandomForest
Rules ZeroOR Classifier

a) Trees J48
We used Model 1 for training dataset and Model
2 for test dataset evaluation.
Evaluation of Model 1 Training dataset is given below:

Table 2: Evaluation on J48 Training Data (Model 1)
Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances

421
14
0.9324
0.0582
0.1706
12.2709%
35.0341%
435

96.7816%
3.2184%

Table 3: Model 1 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recal-l

0.966

0.030

0.981

0.966

F
measures
0.974

MCC
0.933

Rock
Area
0.975

PRC
area
0.973

Sensitivity & Specificity Calculation for Training Data (Model 1)
Formula of Sensitivity = TP/ (TP+FN)
Formula of Specificity = TN/ (TN+FP)
So Sensitivity = TP Rate = 0.966 & Specificity = 0.030
Evaluation of Model 2 test dataset is given below
Table 4: Evaluation on J48 Test Data (Model 2)
Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances
© 2019 Global Journals

105
4
0.921
0.0619
0.1894
13.2259%
39.4312%
109

96.3303%
3.6697%

Class
democrat

Analyzing Political Opinions and Prediction of Voting Patterns in the US Election with Data
Mining Approaches

Table 5: Model-2 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

0.957

0.026

0.985

0.957

F
measures
0.971

MCC
0.922

Rock
Area
0.969

PRC area

Class

0.972

democrat

Sensitivity & Specificity Calculation for Model 2
Sensitivity = TP Rate = 0.957 & Specificity = 0.026
b) Naive Bayes classifier
Evaluation on Training Data set: Naive Bayes classifier algorithm
Table 6: Evaluation of Naive Bayes Training Data (Model 3)
2 019

90.8046%
9.1954%

Year

395
40
0.8094
0.0965
0.2921
20.34%
59.9863%
435

39

Table 7: MODEL-3 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

0.895

0.071

0.952

0.895

F
measures
0.923

MCC
0.812

Rock
Area
0.972

PRC area

Class

0.983

democrat

Sensitivity & Specificity Calculation for Training Data (Model 3)
So Sensitivity = TP Rate = 0.895 & Specificity = 0.071
Evaluation of Model 4 test dataset is given below
Table 8: Evaluation on Naïve Bayes Test Data (Model 4)
Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances

99
10
0.8069
0.0978
0.2934
20.9083%
61.0861%
109

90.8257%
9.1743%

Table 9: Model-4 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

0.886

0.051

0.969

0.886

F
measures
0.925

MCC
0.812

Rock
Area
0.969

PRC area

Class

0.984

democrat

Sensitivity & Specificity Calculation for Model 4
Sensitivity = TP Rate = 0.886 & Specificity = 0.051
c) Trees Random Forest
Evaluation on Training Data set: Trees Random Forest algorithm
Table 10: Evaluation of Trees Random Forest Training Data (Model 5)
Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances

427
8
0.9613
0.0376
0.1222
7.9365%
25.0915%
435

98.1609%
1.8391%
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Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances
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Table 11: MODEL-5 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

0.981

0.018

0.989

0.981

F
measures
0.985

MCC
0.961

Rock
Area
0.998

PRC area

Class

0.999

democrat

Sensitivity & Specificity Calculation for Training Data (Model 5)
So Sensitivity = TP Rate = 0.981& Specificity = 0.018
Evaluation of Model 6 test dataset is given below
Table 12: Evaluation on Trees Random Forest Test Data (Model 6)

Year
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Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances
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40

106
03
0.9404
0.0432
0.1508
9.2437%
31.408%
109

97.2477%
2.7523%

Table 13: Model-6 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

0.971

0.026

0.986

0.971

F
measures
0.978

MCC
0.941

Rock
Area
0.996

PRC
area
0.997

Class
democrat

Sensitivity & Specificity Calculation for Model 6
Sensitivity = TP Rate = 0.971 & Specificity = 0.026
d) Rules ZeroOR Classifier
Evaluation on Training Data set: Rules ZeroOR Classifier algorithm
Table 14: Evaluation of Rules ZeroOR Classifier Training Data (Model 7)
Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances

267
168
0
0.4742
0.4869
100%
100%
435

61.3793%
38.6207%

Table 15: MODEL-7 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

1.0

1.0

0.614

1.0

F
measures
0.761

MCC
-

Rock
Area
0.500

PRC
area
0.614

Sensitivity & Specificity Calculation for Training Data (Model 7)
So Sensitivity = TP Rate = 1.0 & Specificity = 1.0
Evaluation of Model 8 test dataset is given below
Table 16: Evaluation on Rules ZeroOR Classifier Test Data (Model 8)
Correctly Classified Instances
Incorrectly Classified Instances
Kappa statistics
Mean Absolute Error
Root Mean Squared Error
Relative Absolute Error
Root Relative Squared Error
Total Number of Instances

© 2019 Global Journals

70
39
0
0.4678
0.4802
100%
100%
109

64.2202%
35.7798%

Class
democrat
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Table 17: Model-8 Precision, Recall, F-measure rate according to Democrat class
TP Rate

FP Rate

Precision

Recall

1.0

1.0

0.642

1.0

F
measures
0.782

MCC
-

Rock
Area
0.500

PRC area

Class

0.642

democrat

Sensitivity & Specificity Calculation for Model 8
Sensitivity = TP Rate = 1.0& Specificity = 1.0

Revaluation of the Best, Second Best and Third Best Model

V.

Accuracy
96.7816%

precision
0.981

recall
0.966

sensitivity
0.966

specificity
0.030

Rank
2nd best

Model 2

96.3303%

0.985

0.957

0.957

0.026

3rd best

Model 3

90.8046%

0.952

0.895

0.895

0.071

Model 4

90.8257%

0.969

0.886

0.886

0.051

Model 5

98.1609%

0.989

0.985

0.981

0.018

Model 6

97.2477%

0.986

0.978

0.971

0.026

Model 7

61.3793%

0.614

1.00

1.00

1.00

Model 8

64.2202%

0.642

1.00

1.00

1.00

VI.
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Best

big data to predict 2013 Pakistan election winner”,
INMIC, IEEE, 2013.

Conclusion

Though there are lot of techniques and
methods for predicting voting patterns, data mining is
the most efficient and effective methods in this fields. In
our study, we clearly found that among various data
mining algorithms Trees Random Forest performs the
best with 98.17% accuracy. In future, we will expand our
research in most recent dataset for validating our
findings with recent ones.
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From the above table, the best model was
identified based on the value of the parameters
accuracy, precision, recall, sensitivity, and specificity.
The higher the value of accuracy, precision, recall and
(sensitivity> specificity), the higher the rank.

Year

Model
Model 1

2 019

Table 18: Comparison among Models to select best, 2nd best and 3rd best Model

Year

2 019
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I.

Introduction

oftware development involves developing software
against a set of requirements. Software testing is
needed to verify and validate that the software that
has been built to meet these specifications. Software
testing helps in the prevention of errors in a system. It
refers to the process of evaluating the software to find
out the error in it. It is also used to analyze the software
for other aspects of the software like usability,
compatibility, reliability, integrity, efficiency, security,
capability, portability, maintainability, etc. Software
testing aims at achieving specific goals and principles
which are to be followed. In simple words, testing is the
process of locating errors in the program. Software
Testing is executing the software to (i) perform
verification, (ii) to detect the mistakes and (iii) to achieve
validation.
i.
Verification: It is the process of checking the
software
concerning
the
specification.
[Verification: Are we making the product, right?]
ii.
Error Detection: It is the process of deliberately
performing the wrong inputs to check the
system's performance.
iii.
Validation: It is the process of checking software
concerning
the
customer's
expectation.
[Validation: Are we making the right product?]

Author α σ : Department of Computer Science and Engineering
Bangladesh University of Business and Technology.
e-mails: nahidanwar007@gmail.com, susmitak275@gmail.com

Figure 1: Every Software Project has optimal test effort
(Courtesy)
a) Basic Terminology
Mistake, Error: Human makes a mistake. A suitable
synonym is an error. It differences between the actual
output and the expected output.
Bug: It means that when a developer makes the error
while coding. It is the state which is responsible for the
failure of the specific function.
Fault: It is the representation of the error, where
representation is the mean of expression that may be
diagrams, flow charts, etc.
Failure: Failure occurs when a fault is executed.

© 2019 Global Journals

Year

Testing is characterized as a process of
assessment that either the definitive system meets it's
specified fulfillments initially or not. It is mainly a system
beset with the validation and verification process that
whether the developed system meets the fulfillments
defined by the customers. Therefore, this activity draws
the difference between the actual and expected result.
So, this is an analysis that provides the associates with
the proper knowledge about the quality of the product.
Software Testing can also be defined as a risk-based
activity. The testing cost and errors can be found in a
relationship in figure 1. It is apparently demonstrated
that cost rises dramatically in a testing (functional and
nonfunctional). The compelling testing goal is to do the
optimal amount of tests so that additional testing
endeavor can be minimized. From Figure 1, we can say
that Software testing is an essential factor in software
quality assertion.
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Abstract- Software testing is the process of running an
application with the intent of finding software bugs (errors or
other defects). Software applications demand has pushed the
quality assurance of developed software towards new heights.
It has been considered as the most critical stage of the
software development life cycle. Testing can analyze the
software item to identify the disparity between actual and
prescribed conditions and to assess the characteristics of the
software. Software testing leads to minimizing errors and cut
down software costs. For this purpose, we discuss various
software testing techniques and strategies. This paper aims to
study diverse as well as improved software testing techniques
for better quality assurance purposes.
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b) Software Testing Objectives
The fundamental objective of software testing is
to provide a quality product regarding the reliability
estimation and complete verification and validation of
the product. The secondary aim of testing includes
executing a program with the intent of finding errors and
producing a test case which is capable of detecting the
undiscovered error as yet.
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Literature Review

In this section, we will outline the previous works
of Software Testing. According to "The Theory of
Software Testing", testing is the means of showing the
presence of errors in the program which can either be
performed manually or automatically. It also includes the
basic terminology of testing such as automated testing,
failure, testing team, and wrong test case selection. This
paper focuses on the process that should be followed to
test the performance of new software and the entire
system. The conclusion of the article is the complete
view of software testing, preliminary testing, and user
acceptance testing.
III.

Software Testing Methodologies

The importance of software testing to software
quality cannot be overemphasized. After the
development of the code, it is mandatory to test the
software to identify all the errors, and they must be
debugged before the release of the software. Although it
is impossible to identify and debug all the errors in the
significant software at every phase, it is tried to remove
all the mistakes as possible. Testing helps in finding the
bugs; it cannot conclude that the software is bug-free.
We broadly categorized testing techniques into two
parts:
1.
2.

Static Testing
Dynamic Testing

to Identify and resolve their errors early in the
software development process. Static testing is
performed on the documents like Software
Requirement
Specification
(SRS),
design
documents, source code, test suites, and web page
content. It is performed before code deployment. As
a result, it provides the evaluation of code as well as
documentation. Static testing techniques include:
i. Inspection: It is primarily done to locate defects.
Moderators conduct the code walkthrough. In this
type of formal review, a checklist is prepared to
check the working document.
ii. Walkthrough: It is not a formal process. The
authors lead this process. The Author advises the
participants through the document according to
his or her thought process so that they can
accomplish a common perception. It is especially
useful for higher-level documents like requirement
specification, etc.
iii. Technical Reviews: A professional round of review
is operated to check if the code is made in
consonance with the technical specifications and
norms which may include the test plans, test
strategy, and test scripts.
iv. Informal Reviews: It's the static testing technique
in which the document is reviewed unofficially,
and helpful comments are implemented.
2. Automated Testing (Dynamic Testing): Dynamic
Testing is a kind of software testing technique in
which the dynamic behavior of the code is analyzed.
In dynamic testing, also known as validation where
the actual system is considered. It requires the
highly skilled professional with the proper domain
knowledge. Dynamic testing involves testing the
software for the input values, and output values are
analyzed. Progressive testing is divided into two
categories:
A. White Box Testing
B. Black Box Testing
C. Grey Box Testing

Figure 2: Testing Techniques
1.

Manual Testing (Static Testing): It refers to the
method of testing where the code is not executed. It
does not require highly skilled professionals since
the actual execution of the system is not done in this
process. It starts with the initial phase of the
Software Development Life Cycle (SDLC); hence, it
is also known as verification testing. The main
objective of static testing is to enhance the quality of
software products by helping software professionals
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Figure 3: Dynamic Testing Techniques
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White-box Testing includes the following approaches:
 Application Programming Interface testing tests the
application using public and private APIs by
creating tests to satisfy some criteria for code
coverage.
 Fault Injection Methods – Introducing faults to
gauge the efficacy of testing strategies intentionally.
 Code coverage tools can assess the integrity of a
test suite that was created with any method,
including black-box testing. This grants the software
team to check the parts of a system that are rarely
tested and assures that the most important function
points have been verified.
 Function coverage is the approach which informs
on functions that have been executed.
 Statement coverage is the approach which informs
the number of lines executed to complete the test
100 per cent. It assures that all code paths or
branches are executed at least once. This helps to
ensure correct functionality.
Advantages:
1. It exposes an error that is hidden in code by
eliminating extra lines of code.
2. Maximum coverage is obtained during test outline
writing.
3. The developer discreetly gives reasons for
implementation.

Black-box testing methods include:
i. Equivalence Partitioning: This technique divides
the input domain of a program into equivalent
classes from which test cases can be derived.
Thus, it can minimize the number of test cases.
ii. Boundary Value Analysis: It targets the testing at
borders, or where the extreme boundary values
are chosen. It comprises of minimum, maximum,
error values, and typical values.
iii. Fuzzing: This approach takes random input to the
application. It is used for characterizing
implementation bugs, using malformed or semimalformed data injection in an automated or
semi-automated session.
iv. Orthogonal
Array
Testing:
In
this
technique, the input domain is minimal but too
large to accommodate exhaustive testing.
v. Cause-Effect Graph: This testing technique begins
by generating a graph and establishing the
relation between effect and its causes.
vi. All Pair Testing: The main objective is to have a set
of test cases that covers all the pairs. Here, test
cases are designed to execute all possible
discrete combinations of each couple of input
parameters.
vii. State Transition Testing: This testing approach is
useful for the navigation of a graphical user
interface.
Advantages:
1. Testers do not need to know specific programming
languages. Testing is done from a user's point of
view.
2. It helps to find out any ambiguities or
inconsistencies in the requirement specifications.
© 2019 Global Journals
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b) Black Box testing
A black box testing is a testing in which internal
specifics and workings aren't known or accessible to its
customer. It supports specifications and output needs.
The fundamental purpose is to identify the requirements
of the system. Black box testing has very little or no data
on the inner logical structure of the system. Thus, it
solely checks the basic features of the system. It
assures that every input is appropriately accepted and
outputs are correctly produced. Black-box testing
checks the functionality without any knowledge of the
internal implementation. The testers only have an
understanding of what the software is supposed to do,
not how it does it. This is solely done based on
customers' aspect. The tester only knows the set of
inputs and specific outputs.
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Disadvantages:
1. An experienced tester is required to carry out this
procedure because knowledge of internal structure
is needed.
2. Many paths will remain untested since it is
challenging to look into every pros and con.
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a) White Box testing
Internal specifications and structures of the
system are created conspicuous. So, it's acutely costeffective in detecting and resolving problems. Bugs will
be found before they cause bickering. Thus, we will
summarize this approach as testing software with the
data of its internal structure and coding. White box
testing is also familiar as precise box analysis or white
box analysis or glass box testing or transparent box
testing, and structural testing. It's an approach for
finding errors within which the tester has complete data.
This technique isn't used much for debugging in large
systems and networks. Different types of white box
testing include basis path, loop testing, control structure
testing, etc. White-box testing tests internal
constructions or workings of a program because
programming skills and the domestic context of the
system are used to design test cases. The tester
appoints inputs to apply paths through the code and
finalize the appropriate outputs. This is akin to testing
nodes in a circuit. White-box Testing can be used at the
unit, integration and system levels of the software testing
process. It usually is done at the unit level. Although this
approach of testing can expose many errors, it may not
identify the missing requirements and unimplemented
parts of the specification.
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Programmer and validators both are independent of
each other.

3.

Year
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Disadvantages:
1. Test cases are difficult to design without fair
stipulations.
2. Probability of having the repetition of tests that are
already done by the programmer.
3. Here, some parts of the back end are not tested at
all.
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c) Grey-Box Testing
Gray box testing is the technique of testing the
software with limited knowledge of the internal structure
and design of the application. It is defined as a testing
software package which has some data of its internal
logic and underlying code. It uses internal information
structures and algorithms. This approach holds
necessary conducting integration testing between two or
more modules of code written by totally different
developers. This approach includes reverse engineering
to work out on the boundary values. Grey box testing is
unbiased and non-intrusive.
Grey-box Testing has the knowledge of internal
data structures and algorithms for purposes of
designing tests while executing those tests at the user
level. The tester does not have full access to the
software's source code. The following are some
subtypes of grey-box testing:
i.

State-Model-Testing: It examines each method of
an object, transition & transition paths at each
state of an object.
ii. Class-Diagram Testing: It examines all the derived
classes of the base class.
iii. Sequence-Diagram Testing: It examines all the
methods occurring in the sequence diagram.
iv. Thread-Based Testing: In this approach, all the
classes of single Use-Cases are integrated and
then testing is performed. This approach is going
on until all the courses of all Use-Cases have
been considered.
v. Use-Based Testing: In this testing, the testing on
the classes that either needs the services from
other courses or does not need any services are
performed.
Advantages:
1. It implements the combined benefits of black-box
and white-box testing techniques.
2. In grey box testing, the tester can design high test
scenarios.
3. Testing is unbiased.
Disadvantages:
1. Test coverage is limited because the access to
source code is not available.
2. Many program paths remain untested.
3. The test cases can be redundant.
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3.

Nonfunctional Testing Techniques: It is a type of
testing which is performed to test various attributes
of a system like stress, load, etc. Nonfunctional
testing is performed at all test levels. It is concerned
with the nonfunctional requirements and is explicitly
modeled to assess the readiness of a system
according to the various criteria which are not
covered by functional testing.

Figure 4: Non-functional Testing Techniques
a) Performance Testing: It assesses the entire
performance of the system. It is used to evaluate the
system's performance under a specific workload.
b) Load testing: A load test is performed to ensure the
load taking the capacity of a particular order. Load
testing is performed to determine the behavior of
the system under normal as well as peak load
conditions.
c) Endurance Testing. It is the type of testing
performed to determine the system's behavior after
a particular time. For example, a method is working
perfectly fine in the initial first hour, but the
performance decreased after three hours of
execution.
d) Stress Testing: It is performed to determine the
system performance beyond standard operational
capacity, often to a breaking point. It is concerned
with the system's load taking ability.
e) Security Testing: Security testing is done to assess
that the system is safe or not. It is a process that is
concerned with the fact that an information system
protects data and maintains functionality as
intended.
f) Recovery Testing: Recovery testing is performed to
check the recovery of the system after the crash or
hardware failure. In this type, the software is forced
to fail under a given circumstance and then finally,
the recovery is tested.
g) Compatibility Testing: Compatibility testing is
concerned with checking the system's compatibility
with the rest of the environment. It checks the
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Software Testing strategies provide a method of
integrating software test case design methods into a
well-planned Series of steps that can result in the
successful construction of software. It provides the road
map for testing. The software testing Strategy should be
pliable enough to develop a customized testing
approach. The software testing strategy is actually
produced by project managers, software engineers, and
testing specialists. There are four different types of
software testing strategies:
1) Unit testing
2) Integration testing
3) Acceptance/Validation testing
4) System testing
1.

Unit testing
Unit is the smallest testable part, i.e. the most
modest collection of lines of code which can be tested.
Unit testing is done by the developer as the proper
knowledge about the core programming designing is
required. Generally, unit testing is considered as a
white-box testing class because it is partisan to evaluate
the code as implemented rather than assessing
conformance to some set of requirements.
Benefits of Unit Testing:
1) Cost-effective testing technique.
2) Simple testing technique because the smallest
testable unit of the code is tested here.
3) Individual parts are tested when necessary, without
waiting for another part of the system.
4) Unit testing can be performed in parallel by fixing
problems simultaneously by many engineers.
5) Detection and removal of defects are much costeffective compared to other levels of testing.
6) Be able to take advantage of several formal testing
approaches available for unit testing.
7) Clarify debugging by limiting to a small unit the
possible code areas in which to search for bugs.
8) Be able to test internal logic that is not easily
reached by external inputs in the broader integrated
systems.
9) Attain a high level of structural coverage of the
code.
10) When debugging severe problems, it avoids lengthy
compile-build-debug cycles.
Unit testing techniques: Unit testing uses several
effective testing techniques. The testing techniques
categorize into three types:
i.
Functional Testing
ii.
Structural Testing
iii.
Heuristic or Intuitive Testing

a) Top-down Integration testing
b) Bottom-up Integration testing
a) Top-down Integration: It is an incremental procedure
to build a program format. Formats are integrated
by moving downward through the fabric, beginning
with the main control module. Modules subordinate
to the central control module are incorporated into
the structure in either a depth-first or breadth-first
manner. The integration activity is performed in a
series of five steps:
i. The main control format is used as a test driver,
and stubs are substituted for all components
directly subordinate to the central control
module.
ii. Depending on the integration techniques,
selected subordinate stubs are replaced one at a
time with actual parts.
iii. Tests are conducted as each element is
integrated.
iv. On completion of each set of experiments,
another stub is replaced with the real
component.
v. Regression testing may be managed to ensure
that new errors have not been introduced. It is
not as relatively straightforward as it looks. In this
logistic problem can arise. The problem occurs
when testing a low-level module that requires
checking the upper level. Stub replaces low-level
modules at the beginning of top-down testing.
So no data can flow in an upward direction.
b) Bottom-up Integration: It begins development and
testing with atomic modules. Since modules are
integrated from the bottom-up, processing required
for elements subordinate to a required level is
always available. The following steps are
implemented with bottom-up integration strategy:
i. Low-level components are combined into
clusters so that they can perform a specific
software sub-function.
ii. A driver is reported to coordinate test case input
and output.
iii. The group is tested.
iv. Drivers are detached, and clusters are combined
moving upward in the program structure.
3.

Acceptance testing
In this approach, testing is carried out to
authenticate whether the product is developed as per
the standards and detailed criteria and meets all the
requirements specified by the user. The user carries this
© 2019 Global Journals
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Software Testing Strategies

Integration testing
Integration testing is an efficient technique for
constructing the program structure as well as to perform
tests to uncover errors related to interfacing. The
objective of integration testing is to integrate the unit
tested component and tested them as a group. Different
Integration testing Strategies are:
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2.
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harmony of the developed system with the various
other components such as hardware, additional
software, DBMS and operating system, etc.
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type of testing where the product is developed externally
by the third party. Acceptance testing falls under the
black-box testing approach, where the user is not very
much involved in the internal working of the scheme.
Acceptance testing approach is also known as
validation testing, QA testing, final testing, factory
acceptance testing and application testing, etc. In
software engineering, acceptance testing may be
executed at two different levels; one at the system
provider level and another at the end-user level.
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Classification of Acceptance Testing:
i. User Acceptance Testing: User acceptance
testing is an essential step before the system is
finally deployed to the end-user. User
acceptance testing is generally done by the
actual software uses to ensure that it can handle
the specified task in the real world scenarios.
ii. Alpha Testing & Beta Testing: QA teams or
developers generally have done this type of
testing. Unit testing, Integration testing and
System testing combine name as alpha testing.
Alpha testing is conducted in the presence
developers and in the absence of users. In this
testing, the following criteria are examined such
as spelling mistakes, broken lines, cloudy
direction etc.
After completing the alpha testing successfully, beta
testing is performed. Beta testing is conducted by
real users who actually handle the software in realworld scenarios. The customers provide their
assessment to the developer for the outcome of the
experiment. It is also known as field testing.
Feedback from the users is used to improve the
performance of the system/product before it is
released to other users/customers.
iii. Operational Acceptance Testing: Operational
acceptance testing (functional preparedness
testing) is an approach of assuring all the
specified processes and procedures of the
system are in place to allow user/tester to use it.
iv. Contact and Regulation Acceptance Testing:
The system is tested against the required criteria
as mentioned in the contract document and also
proved to check if it meets all the government
and local authority rules and regulations, even all
the essential standards.
4.

System testing
System testing is a level of software or hardware
testing where testing is conducted on a complete,
integrated system to assess the system's compliance
with its specified requirements. System testing falls
within the category of black-box testing. The purpose of
system testing is to evaluate the system compliance
against the specified requirements.
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Some of the Different types of system testing
are as follows:
i.
Recovery testing
ii.
Security testing
iii.
Graphical user interface testing
iv.
Compatibility testing
i.

ii.

iii.

iv.

Recovery Testing: In this process of testing an
application is able to recover from crashes,
hardware failures and other similar problems. If
recovery is automatic, re-initialization, checkpointing mechanisms, data recovery, and restart
are evaluated for correctness. Recovery testing
force the software to fail in a variety of ways to
assess that reconstruction is performed correctly.
Security testing: Security testing tries to evaluate
those protection mechanisms built into a system
will protect it from erroneous penetration. During
security testing, the tester individually desires to
penetrate the system. The validator may try to
acquire passwords through external clerical
means; may attack the order with custom
software designed to breakdown any defenses
that have been constructed; may overwhelm the
system, thereby denying service to others; The
goal of security testing is to identify the threats in
the system and measure its potential
vulnerabilities.
Graphical user interface testing: In this testing
approach, the product's graphical user interface is
involved to ensure it meets its written
specifications. GUI testing attempts to check the
screens with the controls like menus, buttons,
icons, and all types of bars - toolbar, menu bar,
dialogue boxes, and windows, etc.
Compatibility testing: Compatibility testing is
concerned
with
checking
the
system's
compatibility with the rest of the environment. It
checks the harmony of the developed system with
the various other components such as hardware,
additional software, DBMS and operating system,
etc.
Discussion
V.

In this section, the difference between testing
and debugging is shown. Software testing is a process
of executing a program in order to identify whether it
meets the specified requirement or not. The test case
design is conducted, a strategy can be defined, and
results can be evaluated against prescribed
expectations. Debugging is the process of fixing the
problems that are found during the software testing
process. It is a consequence of successful testing. That
is when testing uncovers a defect, debugging is the
process that leads to the removal of the error. The
debugging process can be done by the programmer or
the developer. Based on the defect that is reported, the
developers try to find the root causes of the error to
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VI.

Conclusion

To conclude our survey, we would like to find
that Software testing is an essential activity of the
Software Development Life Cycle (SDLC). We can never
say that a product is "Perfect". Testing is a never-ending
process. Testing only shows the presence of errors, not
the absence. It is time-consuming and an intensive
process, therefore, upgraded techniques and innovative
methodologies are necessary to maintain the quality of
the software. This leads to performing Automated
Testing implementation before and during the testing
process. This paper aims to describe in detail various
software testing techniques, the need for software
testing, software testing goals, and objectives. Software
testing is often less formal and meticulous than it
should. In order to perform software testing effectively
and efficiently, those who are involved in testing must be
familiar with the basic concept, goals and principle of
software testing.
We further discuss different software testing
techniques such as white-box Testing, black-box
Testing, grey-box Testing, Security testing etc. Hence,
the future work in relevance with the testing process will
be much more technology-dependent harnessing the
simulation and automated testing model-based
approach, not only expediting the testing life cycle but
also providing optimum bug prevention and efficient
quality assurance.
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make the system defect free. Debugging is done in the
three phases of software development. The first one is
during the coding process when the programmer
translates the design into executable code. In the
coding process, the errors that are made by the
programmer when writing in code needs to be detected
quickly and fixed before going to the next phase of
development. In these cases, the developer performs
unit testing to identify any defects at the module or
component level. Then debugging is performed during
the last stage of testing. These involve debugging
multiple components or a complete system, when
unexpected behavior such as wrong return codes or
abnormal program termination may be found.
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MARSS 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 coauthor of a group of authors, you will get discount of 10%.
As MARSS, 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 Assassin, Email Forwarders,Auto-Responders, Email Delivery Route tracing, etc.
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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.

The MARSC member can apply for approval, grading and certification of standards of
their educational and Institutional Degrees to Open Association of Research, Society
U.S.A.
Once you are designated as MARSC, 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 criteria.
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
recommendation for final stage of acceptance of publication.
The IBOARS can organize symposium/seminar/conference in their country on behalf of
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
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 GlobalJournals.org to have more
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
institute to function as Regional/Zonal office on our behalf.
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
follows recognized standards of practice.
Open Association of Research Society (US)/ Global Journals Incorporation (USA), as
described in Corporate Statements, are educational, research publishing and
professional 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
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.
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)
• 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 :
″

 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.
″
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Preferred Author Guidelines
We accept the manuscript submissions in any standard (generic) format.
We typeset manuscripts using advanced typesetting tools like Adobe In Design, CorelDraw, TeXnicCenter, and TeXStudio.
We usually recommend authors submit their research using any standard format they are comfortable with, and let Global
Journals do the rest.
Alternatively, you can download our basic template from https://globaljournals.org/Template.zip

Authors should submit their complete paper/article, including text illustrations, graphics, conclusions, artwork, and tables.
Authors who are not able to submit manuscript using the form above can email the manuscript department at
submit@globaljournals.org or get in touch with chiefeditor@globaljournals.org if they wish to send the abstract before
submission.

Before and during Submission
Authors must ensure the information provided during the submission of a paper is authentic. Please go through the
following checklist before submitting:
1.
2.
3.
4.
5.
6.
7.

Authors must go through the complete author guideline and understand and agree to Global Journals' ethics and code
of conduct, along with author responsibilities.
Authors must accept the privacy policy, terms, and conditions of Global Journals.
Ensure corresponding author’s email address and postal address are accurate and reachable.
Manuscript to be submitted must include keywords, an abstract, a paper title, co-author(s') names and details (email
address, name, phone number, and institution), figures and illustrations in vector format including appropriate
captions, tables, including titles and footnotes, a conclusion, results, acknowledgments and references.
Authors should submit paper in a ZIP archive if any supplementary files are required along with the paper.
Proper permissions must be acquired for the use of any copyrighted material.
Manuscript submitted must not have been submitted or published elsewhere and all authors must be aware of the
submission.

Declaration of Conflicts of Interest
It is required for authors to declare all financial, institutional, and personal relationships with other individuals and
organizations that could influence (bias) their research.

Policy on Plagiarism
Plagiarism is not acceptable in Global Journals submissions at all.
Plagiarized content will not be considered for publication. We reserve the right to inform authors’ institutions about
plagiarism detected either before or after publication. If plagiarism is identified, we will follow COPE guidelines:
Authors are solely responsible for all the plagiarism that is found. The author must not fabricate, falsify or plagiarize
existing research data. The following, if copied, will be considered plagiarism:
•
•
•
•
•
•
•
•

Words (language)
Ideas
Findings
Writings
Diagrams
Graphs
Illustrations
Lectures

© Copyright by Global Journals | Guidelines Handbook

VIII

•
•
•
•
•

Printed material
Graphic representations
Computer programs
Electronic material
Any other original work

Authorship Policies
Global Journals follows the definition of authorship set up by the Open Association of Research Society, USA. According to
its guidelines, authorship criteria must be based on:
1.
2.
3.

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

Changes in Authorship
The corresponding author should mention the name and complete details of all co-authors during submission and in
manuscript. We support addition, rearrangement, manipulation, and deletions in authors list till the early view publication
of the journal. We expect that corresponding author will notify all co-authors of submission. We follow COPE guidelines for
changes in authorship.
Copyright
During submission of the manuscript, the author is confirming an exclusive license agreement with Global Journals which
gives Global Journals the authority to reproduce, reuse, and republish authors' research. We also believe in flexible
copyright terms where copyright may remain with authors/employers/institutions as well. Contact your editor after
acceptance to choose your copyright policy. You may follow this form for copyright transfers.
Appealing Decisions
Unless specified in the notification, the Editorial Board’s decision on publication of the paper is final and cannot be
appealed before making the major change in the manuscript.
Acknowledgments
Contributors to the research other than authors credited should be mentioned in Acknowledgments. The source of funding
for the research can be included. Suppliers of resources may be mentioned along with their addresses.
Declaration of funding sources
Global Journals is in partnership with various universities, laboratories, and other institutions worldwide in the research
domain. Authors are requested to disclose their source of funding during every stage of their research, such as making
analysis, performing laboratory operations, computing data, and using institutional resources, from writing an article to its
submission. This will also help authors to get reimbursements by requesting an open access publication letter from Global
Journals and submitting to the respective funding source.

Preparing your Manuscript
Authors can submit papers and articles in an acceptable file format: MS Word (doc, docx), LaTeX (.tex, .zip or .rar including
all of your files), Adobe PDF (.pdf), rich text format (.rtf), simple text document (.txt), Open Document Text (.odt), and
Apple Pages (.pages). Our professional layout editors will format the entire paper according to our official guidelines. This is
one of the highlights of publishing with Global Journals—authors should not be concerned about the formatting of their
paper. Global Journals accepts articles and manuscripts in every major language, be it Spanish, Chinese, Japanese,
Portuguese, Russian, French, German, Dutch, Italian, Greek, or any other national language, but the title, subtitle, and
abstract should be in English. This will facilitate indexing and the pre-peer review process.
The following is the official style and template developed for publication of a research paper. Authors are not required to
follow this style during the submission of the paper. It is just for reference purposes.
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Manuscript Style Instruction (Optional)
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Microsoft Word Document Setting Instructions.
Font type of all text should be Swis721 Lt BT.
Page size: 8.27" x 11'”, left margin: 0.65, right margin: 0.65, bottom margin: 0.75.
Paper title should be in one column of font size 24.
Author name in font size of 11 in one column.
Abstract: font size 9 with the word “Abstract” in bold italics.
Main text: font size 10 with two justified columns.
Two columns with equal column width of 3.38 and spacing of 0.2.
First character must be three lines drop-capped.
The paragraph before spacing of 1 pt and after of 0 pt.
Line spacing of 1 pt.
Large images must be in one column.
The names of first main headings (Heading 1) must be in Roman font, capital letters, and font size of 10.
The names of second main headings (Heading 2) must not include numbers and must be in italics with a font size of 10.

Structure and Format of Manuscript
The recommended size of an original research paper is under 15,000 words and review papers under 7,000 words.
Research articles should be less than 10,000 words. Research papers are usually longer than review papers. Review papers
are reports of significant research (typically less than 7,000 words, including tables, figures, and references)
A research paper must include:
a)
b)
c)
d)
e)

A title which should be relevant to the theme of the paper.
A summary, known as an abstract (less than 150 words), containing the major results and conclusions.
Up to 10 keywords that precisely identify the paper’s subject, purpose, and focus.
An introduction, giving fundamental background objectives.
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.
f) Results which should be presented concisely by well-designed tables and figures.
g) Suitable statistical data should also be given.
h) All data must have been gathered with attention to numerical detail in the planning stage.

Design has been recognized to be essential to experiments for a considerable time, and the editor has decided that any
paper that appears not to have adequate numerical treatments of the data will be returned unrefereed.
i)
j)
k)

Discussion should cover implications and consequences and not just recapitulate the results; conclusions should also
be summarized.
There should be brief acknowledgments.
There ought to be references in the conventional format. Global Journals recommends APA format.

Authors should carefully consider the preparation of papers to ensure that they communicate effectively. Papers are much
more likely to be accepted if they are carefully designed and laid out, contain few or no errors, are summarizing, and follow
instructions. They will also be published with much fewer delays than those that require much technical and editorial
correction.
The Editorial Board reserves the right to make literary corrections and suggestions to improve brevity.
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Format Structure
It is necessary that authors take care in submitting a manuscript that is written in simple language and adheres to
published guidelines.
All manuscripts submitted to Global Journals should include:
Title
The title page must carry an informative 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) where the work was carried out.
Author details
The full postal address of any related author(s) must be specified.
Abstract
The abstract is the foundation of the research paper. It should be clear and concise and must contain the objective of the
paper and inferences drawn. It is advised to not include big mathematical equations or complicated jargon.
Many researchers searching for information online will use search engines such as Google, Yahoo or others. By optimizing
your paper for search engines, you will amplify the chance of someone finding it. In turn, this will make it more likely to be
viewed and cited in further works. Global Journals has compiled these guidelines to facilitate you to maximize the webfriendliness of the most public part of your paper.
Keywords
A major lynchpin of research work for the writing of research papers is the keyword search, which one will employ to find
both library and internet resources. Up to eleven keywords or very brief phrases have to be given to help data retrieval,
mining, and indexing.
One must be persistent and creative in using keywords. An effective keyword search requires a strategy: planning of a list
of possible keywords and phrases to try.
Choice of the main keywords is the first tool of writing a research paper. Research paper writing is an art. Keyword search
should be as strategic as possible.
One should start brainstorming lists of potential keywords before even beginning 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 a
research paper?” Then consider synonyms for the important words.
It may take the discovery of only one important paper to steer in the right keyword direction because, in most databases,
the keywords under which a research paper is abstracted are listed with the paper.
Numerical Methods
Numerical methods used should be transparent and, where appropriate, supported by references.
Abbreviations
Authors must list all the abbreviations used in the paper at the end of the paper or in a separate table before using them.
Formulas and equations
Authors are advised to submit any mathematical equation using either MathJax, KaTeX, or LaTeX, or in a very high-quality
image.
Tables, Figures, and Figure Legends
Tables: Tables should be 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. Authors must submit tables in an editable
format and not as images. References to these tables (if any) must be mentioned accurately.
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Figures
Figures are supposed to be submitted as separate files. Always include a citation in the text for each figure using Arabic
numbers, e.g., Fig. 4. Artwork must be submitted online in vector electronic form or by emailing it.

Preparation of Eletronic Figures for Publication
Although low-quality images are sufficient for review purposes, print publication requires high-quality images to prevent
the final product being blurred or fuzzy. Submit (possibly by e-mail) EPS (line art) or TIFF (halftone/ photographs) files only.
MS PowerPoint and Word Graphics are unsuitable for printed pictures. Avoid using pixel-oriented software. Scans (TIFF
only) should have a resolution of at least 350 dpi (halftone) or 700 to 1100 dpi (line drawings). 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.
Color charges: Authors are advised to pay the full cost for the reproduction of their color artwork. Hence, please note that
if there is color artwork in your manuscript when it is accepted for publication, we would require you to complete and
return a Color Work Agreement form before your paper can be published. Also, you can email your editor to remove the
color fee after acceptance of the paper.
Tips for writing a good quality Computer Science Research Paper
Techniques for writing a good quality computer science research paper:
1. Choosing the topic: In most cases, the topic is selected by the interests of the author, but it can also be suggested by the
guides. You can have several topics, and then judge which you are most comfortable with. This may be done by asking
several questions of yourself, like "Will I be able to carry out a search in this area? Will I find all necessary resources to
accomplish the search? Will I be able to find all information in this field area?" If the answer to this type of question is
"yes," then you ought to choose that topic. In most cases, you may have to conduct surveys and visit several places. Also,
you might have to do a lot of work to find all the rises and falls of the various data on that subject. Sometimes, detailed
information plays a vital role, instead of short information. Evaluators are human: The first thing to remember is that
evaluators are also human beings. They are not only meant for rejecting a paper. They are here to evaluate your paper. So
present your best aspect.
2. Think like evaluators: If you are in confusion or getting demotivated because your paper may not be accepted by the
evaluators, then think, and try to evaluate your paper like an evaluator. Try to understand what an evaluator wants in your
research paper, and you will automatically have your answer. 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.
3. Ask your guides: If you are having any difficulty with your research, then do not hesitate to share your difficulty with
your guide (if you have one). They will surely help you out and resolve your doubts. If you can't clarify what exactly you
require for your work, then ask your supervisor to help you with an alternative. He or she might also provide you with a list
of essential readings.
4. Use of computer is recommended: As you are doing research in the field of computer science then this point is quite
obvious. Use right software: Always use good quality software packages. If you are not capable of judging good software,
then you can lose the quality of your paper unknowingly. There are various programs available to help you which you can
get through the internet.
5. Use the internet for help: An excellent start for your paper is using Google. It is a wondrous search engine, where you
can have your doubts resolved. You may also read some answers for the frequent question of how to write your research
paper or find a model research paper. You can download books from the internet. If you have all the required books, place
importance on reading, selecting, and analyzing the specified information. Then sketch out your research paper. Use big
pictures: You may use encyclopedias like Wikipedia to get pictures with the best resolution. At Global Journals, you should
strictly follow here.
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6. Bookmarks are useful: When you read any book or magazine, you generally use bookmarks, right? It is a good habit
which helps to not lose your continuity. You should always use bookmarks while searching on the internet also, which will
make your search easier.
7. Revise what you wrote: When you write anything, always read it, summarize it, and then finalize it.
8. Make every effort: Make every effort to mention what you are going to write in your paper. That means always have a
good start. Try to mention everything in the introduction—what is the need for a particular research paper. Polish your
work with good writing skills and always give an evaluator what he wants. Make backups: When you are going to do any
important thing like making a research paper, you should always have backup copies of it either on your computer or on
paper. This protects you from losing any portion of your important data.
9. Produce good diagrams of your own: Always try to include good charts or diagrams in your paper to improve quality.
Using several unnecessary diagrams will degrade the quality of your paper by creating a hodgepodge. So always try to
include diagrams which were made by you to improve the readability of your paper. Use of direct quotes: When you do
research relevant to literature, history, or current affairs, then use of quotes becomes essential, but if the study is relevant
to science, use of quotes is not preferable.
10.Use proper verb tense: Use proper verb tenses in your paper. Use past tense to present those events that have
happened. Use present tense to indicate events that are going on. Use future tense to indicate events that will happen in
the future. Use of wrong tenses will confuse the evaluator. Avoid sentences that are incomplete.
11. Pick a good study spot: Always try to pick a spot for your research which is quiet. Not every spot is good for studying.
12. Know what you know: Always try to know what you know by making objectives, otherwise you will be confused and
unable to achieve your target.
13. Use good grammar: Always use good grammar and words that will have a positive impact on the evaluator; use of
good vocabulary does not mean using tough words which the evaluator has to find in a dictionary. Do not fragment
sentences. Eliminate one-word sentences. Do not ever use a big word when a smaller one would suffice.
Verbs have to be in agreement with their subjects. In a research paper, do not start sentences with conjunctions or finish
them with prepositions. When writing formally, it is advisable to never split an infinitive because someone will (wrongly)
complain. Avoid clichés like a disease. Always shun irritating alliteration. Use language which is simple and straightforward.
Put together a neat summary.
14. 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 for your topic. You may also maintain
your arguments with records.
15. Never start at the last minute: Always allow enough time for research work. Leaving everything to the last minute will
degrade your paper and spoil your work.
16. Multitasking in research is not good: Doing several things at the same time is a bad habit in the case of research
activity. Research is an area where everything has a particular time slot. Divide your research work into parts, and do a
particular part in a particular time slot.
17. Never copy others' work: Never copy others' work and give it your name because if the evaluator has seen it anywhere,
you will be in trouble. Take proper rest and food: No matter how many hours you spend on your research activity, if you
are not taking care of your health, then all your efforts will have been in vain. For quality research, take proper rest and
food.
18. Go to seminars: Attend seminars if the topic is relevant to your research area. Utilize all your resources.
19. Refresh your mind after intervals: Try to give your mind a rest by listening to soft music or sleeping in intervals. This
will also improve your memory. Acquire colleagues: Always try to acquire colleagues. No matter how sharp you are, if you
acquire colleagues, they can give you ideas which will be helpful to your research.
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20. Think technically: Always think technically. If anything happens, search for its reasons, benefits, and demerits. Think
and then print: When you go to print your paper, check that tables are not split, headings are not detached from their
descriptions, and page sequence is maintained.
21. Adding unnecessary information: Do not add unnecessary information like "I have used MS Excel to draw graphs."
Irrelevant and inappropriate material is superfluous. Foreign terminology and phrases are not apropos. One should never
take a broad view. Analogy is like feathers on a snake. Use words properly, regardless of how others use them. Remove
quotations. Puns are for kids, not grunt readers. Never oversimplify: When adding material to your research paper, never
go for oversimplification; this will definitely irritate the evaluator. Be specific. Never use rhythmic redundancies.
Contractions shouldn't be used in a research paper. Comparisons are as terrible as clichés. Give up ampersands,
abbreviations, and so on. Remove commas that are not necessary. Parenthetical words should be between brackets or
commas. Understatement is always the best way to put forward earth-shaking thoughts. Give a detailed literary review.
22. Report concluded results: Use concluded results. From raw data, filter the results, and then conclude your studies
based on measurements and observations taken. An appropriate number of decimal places should be used. Parenthetical
remarks are prohibited here. Proofread carefully at the final stage. At the end, give an outline to your arguments. Spot
perspectives of further study of the subject. Justify your conclusion at the bottom sufficiently, which will probably include
examples.
23. Upon 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 for 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 of your research.

Informal Guidelines of Research Paper Writing
Key points to remember:
•
•
•

Submit all work in its final form.
Write your paper in the form which is presented in the guidelines using the template.
Please note the criteria peer reviewers will use for grading the final paper.

Final points:
One purpose of organizing a research paper is to let people interpret your efforts selectively. The journal requires the
following sections, submitted in the order listed, with each section starting on a new page:
The introduction: This will be compiled from reference matter and reflect the design processes or outline of basis that
directed you to make a study. As you carry out the process of study, the method and process section will be constructed
like that. The results segment will show related statistics in nearly sequential order and direct reviewers to similar
intellectual paths throughout the data that you gathered to carry out your study.
The discussion section:
This will provide understanding of the data and projections as to the implications of the results. The use of good quality
references throughout the paper will give the effort trustworthiness by representing an alertness to prior workings.
Writing a research paper is not an easy job, no matter how trouble-free the actual research or concept. Practice, excellent
preparation, and controlled record-keeping are the only means to make straightforward 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.
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Mistakes to avoid:
Insertion of a title at the foot of a page with subsequent text on the next page.
Separating a table, chart, or figure—confine each to a single page.
Submitting a manuscript with pages out of sequence.
In every section of your document, use standard writing style, including articles ("a" and "the").
Keep paying attention to the topic of the paper.
Use paragraphs to split each significant point (excluding the abstract).
Align the primary line of each section.
Present your points in sound order.
Use present tense to report well-accepted matters.
Use past tense to describe specific results.
Do not use familiar wording; don't address the reviewer directly. Don't use slang or superlatives.
Avoid use of extra pictures—include only those figures essential to presenting results.

•
•
•
•
•
•
•
•
•
•
•
•

Title page:
Choose a revealing title. It should be short and include the name(s) and address(es) of all authors. It should not have
acronyms or abbreviations or exceed two printed lines.
Abstract: This summary should be two hundred words or less. It should clearly and briefly explain the key findings reported
in the manuscript and must have precise statistics. It should not have acronyms or abbreviations. It should be logical in
itself. Do not cite 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 approaches 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. Use comprehensive sentences, and do not sacrifice readability
for brevity; you can maintain it succinctly by phrasing sentences so that they provide more than a 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 limit the initial two items to no more than one line each.
Reason for writing the article—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 for this; results of
any numerical analysis should be reported. Significant conclusions or questions that emerge from the research.

•
•
•

Approach:
o
o
o
o

Single section and succinct.
An outline of the job done is always written in past tense.
Concentrate on shortening results—limit background information to a verdict or two.
Exact spelling, clarity 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 of comprehending and calculating the purpose of your study without having to refer to other
works. The basis for the study should be offered. Give the most important references, but avoid making a comprehensive
appraisal of the topic. Describe the problem visibly. If the problem is not acknowledged in a logical, reasonable way, the
reviewer will give no attention to your results. Speak in common terms about techniques used to explain the problem, if
needed, but do not present any particulars about the protocols here.
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The following approach can create a valuable beginning:
o
o
o
o

Explain the value (significance) of the study.
Defend the model—why did you employ this particular system or method? What is its compensation? Remark upon
its appropriateness from an abstract point of view as well as pointing out sensible reasons for using it.
Present a justification. State your particular theory(-ies) or aim(s), and describe the logic that led you to choose
them.
Briefly explain the study's tentative purpose and how it meets the declared objectives.

Approach:
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 for every section. If you make the four points listed above, you
will need at least four paragraphs. Present surrounding information only when it is necessary to support a situation. The
reviewer does not desire to read everything you know about a topic. Shape the theory specifically—do not take a broad
view.
As always, 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 soundly written procedures segment allows a
capable scientist to replicate 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 to give the least amount of information that would permit
another capable scientist to replicate 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 section, mention the specific item describing the way,
but draw the basic principle while stating the situation. The purpose is to show 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:
Materials may be reported in part of a section or else they may be recognized along with your measures.
Methods:
o
o
o
o
o

Report the method and not the 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.
Simplify—detail how procedures were completed, not how they were performed on a particular day.
If well-known procedures were used, account for the procedure by name, possibly with a reference, and that's all.

Approach:
It is embarrassing to use vigorous voice when documenting methods without using first person, which would focus the
reviewer's interest on the researcher rather than the job. As a result, when writing up the methods, most authors use third
person passive voice.
Use standard style in this and every other part of the paper—avoid familiar lists, and use full sentences.
What to keep away from:
o
o
o

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.
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Results:
The principle of a results segment is to present and demonstrate your conclusion. Create this part as 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. Use statistics and tables, if suitable, to
present consequences most efficiently.
You must clearly differentiate material which would usually be incorporated in a study editorial from any unprocessed data
or additional appendix matter that would not be available. In fact, such matters should not be submitted at all except if
requested by the instructor.
Content:
o
o
o
o
o

Sum up your conclusions in text and demonstrate them, if suitable, with figures and tables.
In the manuscript, explain each of your consequences, and point the reader to remarks that are most appropriate.
Present a background, such as by describing the question that was addressed by creation of an exacting study.
Explain results of control experiments and give remarks that are not accessible in a prescribed figure or table, if
appropriate.
Examine your data, then prepare the analyzed (transformed) data in the form of a figure (graph), table, or
manuscript.

What to stay away from:
o
o
o
o
o

Do not discuss or infer your outcome, report surrounding information, or try to explain anything.
Do not include raw data or intermediate calculations in a research manuscript.
Do not present similar data more than once.
A manuscript should complement any figures or tables, not duplicate information.
Never confuse figures with tables—there is a difference.

Approach:
As always, use past tense when you submit your results, and put the whole thing in a reasonable order.
Put figures and tables, appropriately numbered, in order at the end of the report.
If you desire, you may place your figures and tables properly within the text of your results section.
Figures and tables:
If you put figures and tables at the end of some details, make certain that they are visibly distinguished from any attached
appendix materials, such as raw facts. Whatever the position, each table must be titled, numbered one after the other, and
include a heading. All figures and tables must be divided from the text.
Discussion:
The discussion is expected to be the trickiest segment to write. A lot of papers submitted to the journal are discarded
based on problems with the discussion. There is no rule for how long an 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 implications of the study. The purpose here is to offer an understanding of your results
and support all of your conclusions, using facts from your research and generally accepted information, if suitable. The
implication of results should be fully 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 the prospect, and let it drop at that. Make a decision as to whether each premise is supported or discarded
or if you cannot make a conclusion with assurance. Do not just dismiss a study or part of a study as "uncertain."
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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.
o
o
o
o
o

You may propose future guidelines, such as how an experiment might be personalized to accomplish a new idea.
Give details of all of your remarks as much as possible, focusing on mechanisms.
Make a decision as to whether the tentative design sufficiently addressed the theory and whether or not it was
correctly restricted. Try to present substitute explanations if they are sensible alternatives.
One piece of research will not counter an overall question, so maintain the large picture in mind. Where do you go
next? The best studies unlock new avenues of study. What questions remain?
Recommendations for detailed papers will offer supplementary suggestions.

Approach:
When you refer to information, differentiate data generated by your own studies from other available information. Present
work done by specific persons (including you) in past tense.
Describe generally acknowledged facts and main beliefs in present tense.

The Administration Rules
Administration Rules to Be Strictly Followed before Submitting Your Research Paper to Global Journals Inc.
Please read the following rules and regulations carefully before submitting your research paper to Global Journals Inc. to
avoid rejection.
Segment draft and final research paper: You have to strictly follow the template of a research paper, failing which your
paper may get rejected. You are expected to write each part of the paper wholly on your own. The peer reviewers need to
identify your own perspective of the concepts in your own terms. Please do not extract straight from any other source, and
do not rephrase someone else's analysis. Do not allow anyone else to proofread your manuscript.
Written material: You may discuss this with your guides and key sources. Do not copy anyone else's paper, even if this is
only imitation, otherwise it will be rejected on the grounds of plagiarism, which is illegal. Various methods to avoid
plagiarism are strictly applied by us to every paper, and, if found guilty, you may be blacklisted, which could affect your
career adversely. To guard yourself and others from possible illegal use, please do not permit anyone to use or even read
your paper and file.
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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
decision of Paper. This report will be the property of Global Journals Inc. (US).
Topics

Grades

Abstract

Introduction

Methods
Procedures

Result

Discussion

References

and

A-B

C-D

E-F

Clear and concise with
appropriate content, Correct
format. 200 words or below

Unclear summary and no
specific data, Incorrect form

No specific data with ambiguous
information

Above 200 words

Above 250 words

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

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

Out of place depth and content,
hazy format

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

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

Incorrect
and
unorganized
structure with hazy meaning

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

Complete and embarrassed
text, difficult to comprehend

Irregular format with wrong facts
and figures

Well organized, meaningful
specification,
sound
conclusion,
logical
and
concise explanation, highly
structured
paragraph
reference cited

Wordy, unclear conclusion,
spurious

Conclusion
is
not
cited,
unorganized,
difficult
to
comprehend

Complete
and
correct
format, well organized

Beside the point, Incomplete

Wrong format and structuring
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Index
A
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Acquisition · 40
Alphanumeric · 40, 50
Analyzing · 60
Asymmetrically · 1, 2

Pendulum · 1
Perpendicularly · 11
Prediction · 60
Presidential · 61

B

Q

Breadth · 11, 15

Querying · 31

C

R

Cambria · 54, 55, 56
Capacitance · 12
Congressional · 60
Coulombs · 23

Repository · 30, 31, 33
Retrieving · 36, 38, 43, 46

D
Demonstrating · 27
Dyslexic · 36, 37, 40, 45, 47

F
Floating · 19

G
Grayscale · 50, 52

I
Instantaneously · 17

M
Migration · 27

N
Neutralized · 5

S
Scalability · 27, 29, 33
Superimposed · 37
Symptoms · 38
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